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Part 1: Declaration
A Site Nane and Location

Department of the Air Force
Sacranento Air Logistics Center
McC ellan Air Force Base
Sacranento, California 95652
EPA | D# CA4570024337

B. Statenent of Basis and Purpose

This InterimRecord of Decision (InterimROD) presents the interimrenedial action for the

G oundwat er Qperable Unit (G oundwater QU) at the McOellan Air Force Base (Md el lan AFB)
Superfund site in Sacranento, California. This interimrenedial action was selected in
accordance with the Conprehensive Environmental Response, Conpensation, and Liability Act of
1980 (CERCLA) as anended by the Superfund Arendnents and Reaut horization Act of 1986 (SARA), 42
USC § 9601 et seqg., and with the National Ol and Hazardous Substances Pol |l ution Contingency

Pl an, 40 CFR Part 300 (National Contingency Plan [NCP]). The Administrative Record identifies
t he docunents upon which the selection of the renedial action is based. Part Il, Section C

di scusses the Admi nistrative Record and where it can be exam ned.

The U.S. Environnental Protection Agency (EPA), Region | X, concurs with the sel ected renedy.

The State of California, through the California Environnmental Protection Agency's Departnent of
Toxi ¢ Substances Control (Cal-EPA/DTSC) and the Regional Water Quality Control Board (RWXB),
concurs with the sel ected renedy.

Rel eases of volatile organic conpounds (VOCs) as a result of historic Base activities have
contam nated the groundwater at Mcdellan AFB. Actual or threatened rel eases of hazardous
substances fromthis site, if not addressed by inplenenting the response actions selected in
this InterimROD, nmay present an immnent and substantial endangerment to public health,

wel fare, or the environnent.

C Description of the Sel ected Renmedy
C1 Rol e of the Groundwater Qperable Unit within the Overall Site Strategy

The G oundwater QU addresses all of the VOG- contam nated groundwater at McCellan AFB. This

G oundwater QU renedy is designed to prevent the spread of contamination that is already in the
groundwat er by contai ning groundwater with concentrations greater than maxi num contam nant
levels (MCLs). The renedy is also designed to renove to the naxi mum extent practicable the nass
of contamnation that lies in that volune of the groundwater.

This renmedy does not directly address contamnation that currently lies in the vadose zone. To
nore efficiently achi eve overall cleanup, Mcdellan AFB is devel opi ng separate response actions
that address the vadose zone areas of contam nation directly.

The overall strategy for MCellan AFB is therefore two-pronged in nature. It is designed to
contain and renove groundwater contam nation at |evels above MCLs, preventing exposure to human
and environnmental receptors (the focus of the renedy described in this docunent). It also
focuses on the vadose zone source areas, preventing exposure at the ground surface and
elimnating future downward contam nant mgration to groundwater. A discussion of the specific
obj ectives of the Groundwater QU interi mresponse action is presented in Part |I, Section D.3,
Rol e of the Groundwater Qperable Unit Response Action Wthin the Overall deanup Strategy for
Mcd el | an AFB.



C2 Maj or Conponents of the Sel ected Renedy

The sel ected remedy has three nain conponents:

. Cont ai nnent of contam nated groundwater by extraction
. Treat nent of the extracted groundwater and offgas
. End- use of the treated groundwater

The selected renmedy is Aliternative 4A. The rationale for selecting this alternative is
presented in the Decision Summary. The sel ected renedy consists of the follow ng:

. Contai nnent: G oundwater contam nated at |evels greater than Levels MCLs will be
extracted at punping rates that prevent its further migration. Containnent to
prevent offbase plume migration is the highest priority of this remedy, followed by
contai nnent of the hot spots and contai nment to prevent vertical downward mgration.
Eventually, all groundwater will be contained so that no water above MCLs will |eave
the Base boundaries. Goundwater extraction wells will also be located in areas
wi th the highest contam nant concentrations (hot spots/sources). Aggressive punping
of these wells will rapidly reduce the total anmount of groundwater contanination and
its associated risk

. Treatnment: G oundwater extracted on the west side of the Base will be treated at
the existing groundwater treatnent plant (GMP). The GMP renoves the VOCs from
the water by air stripping followed by granul ar activated carbon polishing. The air
stripper offgas is treated by thermal oxidation. Eventually, the extraction system
may exceed GMP capacity. Additional treatnent capacity, if needed, wll be
provided at an east side GAMP using air stripping and granul ar activated carbon for
wat er treatnent and vapor-phase carbon filters for treating the air stripper offgas.

. End-Use: The Air Force believes it is premature at this time to specify any one or
any conbinati on of end uses for the treated water in this InterimROD. The final
decision on the end use will be determined in the Final ROD, depending on the actual
quantity of water that needs an end use and further discussions with potenti al
recipients of the treated water.

At this tine, the Air Force prefers to reuse as nuch treated groundwater as possible
in the Base's greywater system The renmaining flow will either be discharged into
Magpi e Creek or injected into the groundwater. This option is discussed in detail
in Part Il, Section G3. However, MCellan AFB is continuing to explore with

Cal -EPA, U S. EPA, and surroundi ng communities how best to utilize the treated
water, including providing it to neighboring water districts.

The goal of groundwater containnent is to halt the vertical and lateral mgration of groundwater
that exceeds MCLs. CQurrently, virtually none of the public is exposed to groundwater

contami nation fromMd el lan AFB; containing the groundwater significantly reduces the potenti al
ri sk of exposure. Contaminant in any area of a plunme will be maintained at |east until
concentrations drop to or below MCLs. The Air Force also plans to isolate the groundwater hot
spots, which contain the vast ngjority of contam nants. |Isolation of the hot spots inproves
long-termcost effectiveness of the renedy. Final cleanup values are not established in this
InterimROD but will be established in the Final ROD, currently schedul ed for 2003.

D. Statutory Deterninations
D1 Prot ecti veness

This interimaction is protective of human health and the environnment. Protection is achieved
at the Base and in the aquifers underlying the Base in the follow ng ways:

. Initial protection of human health will be achieved by stopping the mgration of
contam nation to private and nunicipal production wells, and by stopping mgration
to and/or treating water from Base production wells.



. Cont ai nnent of groundwater within the MCL target volune, by extraction, will protect
humans from exposure to contam nati on above the drinking water standards of the Safe
Drinki ng Water Act.

. Extraction of contam nated groundwater can reduce the downward mgration of
contam nants and protect the deeper aquifers from degradation.

. Deconmi ssioni ng Base wells that are believed to be vertical mgration conduits, such
as BW18, will protect the deeper aquifers fromcontam nants nmigrating fromthe
shal | oner aquifers. Punping of BW18 and other active Base wells also increases the
mgration rate of contamnants in the A and B Zones into the | ower zones.

. Treat nent of VOG- contaninated groundwater to appropriate discharge limts prior to
di scharge will protect the environnent fromdegradation. D scharge linits are
presented in Section 1.2.

D 2 Appl i cabl e or Rel evant and Appropriate Requirenents

The selected interimrenedy conplies with federal and state Applicable or Rel evant and
Appropriate Requirenents (ARARs) for this limted scope action.

D. 3 Cost - Ef f ecti veness

The remedy is cost-effective because adequate protection is achieved for the estinmated cost of
performance. The selected renedy is to control and treat groundwater within the MCL target

vol ume. The anal ysis contained in the FS and summari zed here in Part 11, Section |, Selected
Renmedy, denonstrates that additional renedial action associated with containing and treating the
wat er within the background target volune or the 10-6 cancer risk target volune woul d not
achieve a significantly greater reduction in risk, but would result in higher costs.

D 4 Use of Permanent Solutions, Alternative Treatnent, or Resource Recovery Technol ogi es

Al though this interimaction is not intended to fully address the statutory nandate for
permanence and treatnent, this interimaction of containment of the MCL target vol une and
treatnent of groundwater uses treatnment and thus is in furtherance of that statutory nandate.
The sel ected renedy represents the best bal ance of trade-offs anbng alternatives with respect to
pertinent criteria, given the limted scope of the action. Subsequent actions are planned to
address fully the threats posed by the conditions at this QU A Basewi de Feasibility Study (FS)
and ROD, scheduled for conpletion in the year 2003, will fully address any G oundwater QU issues
beyond this interimrenedy.

D.5 Preference for Treatnment as a Principle El enment

Because this action does not constitute the final renmedy of the Goundwater QU, the statutory
preference for renedies that enploy treatnment and that reduce toxicity, nobility, or volunme as a
principal elenent although partially addressed in this renedy, will be addressed by the final
response action.

D.6 Site Review

Because this remedy will result in hazardous substances remai ni ng onsite above heal t h-based
levels, arevieww ll: be conducted to ensure that the renedy continues to provi de adequate
protection of human health and the environnent within 5 years after comencenent of this interim
remedi al action. Because this is an interimaction ROD, review of this site and of this renedy
will be continuing as McC ellan AFB and the regul atory agencies continue to devel op final

remedi al alternatives for the G oundwater QU



D7 Envi ronnental | npact Assessnent

The current policy of the United States Air Force is to analyze its response actions conducted
under CERCLA for potential environnental inpacts as described in the National Environnental

Policy Act and as further inplenented at 40 Code of Federal
1517 and 32 CFR Part 989.

Regul ati on (CFR) Parts 1500 through

JULI E ANDERSON Dat e
D rector

Federal Facilities deanup Ofice

U S. Environnental Protection Agency, Region 9

ANTHONY J. LANDI'S, P.E Dat e
California Environnental Protection Agency

Department of Toxi c Substances Control

Chi ef of Qperations

Ofice of Mlitary Facilities

LAWRENCE P. FARRELL, JR Dat e

Li eut enant Ceneral, USAF
Vi ce Commander



Part Il: Decision Sumary

Part Il of this InterimROD sumarizes the information, interpretations, and concl usions that
led to MO ellan AFB s decision on the remedy, and presents the sel ected interi mgroundwater
r ermredy.

A Site Nane, Location, and Description

This section describes MO ellan AFB, including its location, topography, climate, |and uses
adj acent to the Base, surroundi ng popul ati ons, surface and groundwater resources, and surface
and subsurface features.

A1l Site Nane and Location

Department of the Air Force
Sacranento Air Logistics Center
McC ellan Air Force Base
Sacranento, California 95652

EPA | D# CA4570024337

McC ellan AFB, an Air Force Logistics Center, is located approximately 7 mles northeast of
downt own Sacranento, California, and covers approximately 2,952 acres. The Base property is
approxi matel y bounded by El khorn Boul evard on the north, Roseville Road on the south, Vatt
Avenue on the east, and Ral ey Boul evard on the west. The Base location is shown in Figure 1.

A2 Topogr aphy

The I and surface at the Base slopes gently to the west. El evations range from75 feet above
nmean sea level (nsl) on the east side of the Base to approximately 50 feet nsl on the west. The
t opographic relief across the Base is low Portions of the Base, including parts of Magpie
Creek, are within the 100 year flood plain as presented in a flood plain nap in the Resource
Conservation and Recovery Act (RCRA) Part B application (CH2ZM H LL, 1992). The Base is
approxinmately 3.6 mles long in the north-south direction and 2.4 mles wide in the east-west

di rection.

A 3 dimte

MCellan AFB is located in the Sacranento Valley Air Basin (SVAB). Cdimate in the SVAB is
noderate, with nmld winters and hot, dry summers.

In January, the average daily maxi mumtenperature is approxi mately 53°to 54°F. In July, the
average daily nmaxi mumtenperature is 95° to 98°F (University of California, Berkeley, undated).

Mean annual precipitation from 1875 to 1975 in the SVAB was approxi mately 17 inches. Approx-
imately 90 percent of the rainfall occurs between Novenber and April with little or no
precipitation fromlate spring to early fall. Mst of the rainfall is associated with Pacific
storns, which are frequent in winter (NOAA 1989).

<I MG SRC 0995136B>

In the winter, northerly and southerly airflow patterns prevail during the day. Calmconditions
predomi nate during the late evening and early norning. During the spring and summer, the
prevailing airflow pattern is fromthe delta or sea breezes. Northerly winds and the sea breeze
are predomnant in the fall. Full sea breeze conditions occur 29 percent of the year, northerly
wi nds occur 20 percent of the year (CARB, 1984).

A4 Adj acent Land Use

Land use in the vicinity of MCOellan AFB is a conbination of mlitary, industrial, comercial,
residential, and agricultural uses. Land is not mned for natural resources.



Mich of the land around the Base is zoned for residential use. In the R o Linda area northwest
of the Base, nost of the land is categorized as agricultural-residential. This |land category
identifies areas reserved for large-lot, rural residential uses where aninals nay be kept and
crops raised for recreation, educational use, personal consunption, or supplenental incone
purposes (Sacranento County, 1985). Many of these residences use private well water for

nonpot abl e uses.

Several areas to the north, west, and southeast of the Base have been zoned as
industrial-intensive. This land category identifies areas reserved for research, manufacturing,
processing, and warehousing activities.

Most of the land to the southwest of the Base consists of |owdensity residential zones. These
areas are reserved for a planned popul ation density range of 5 to 30 persons per acre or a

housi ng density range of 1 to 12 dwelling units per acre. Sone of these residences have private
well's, but the majority have nunicipal water supplies.

The land to the east of the Base consists of nmediumdensity residential, conmercial, and
industrial zones.

Par cel s designated for comercial and office use, including shopping centers, |arge office
conpl exes, and nmjor concentrati ons of comercial devel opnent are also |ocated to the sout hwest
and east of Mdellan AFB.

A5 Sur roundi ng Popul ati ons

McC ellan AFB i s surrounded by four Sacranmento County comunities that include residential, com
nmercial, and industrial zones. They include Rio Linda and Elverta to the northwest, North
Sacranento to the west and southwest, and North H ghlands to the east.

The popul ati on of the surrounding conmunities, as determ ned by the 1980 census, was 107, 822.
The projected 2005 population is estinmated to be approxi mately 200,000 (Sacranento County,
1985) .

A 6 Sur f ace- Wat er Resources

Surface-water drainage near McC ellan AFB occurs predom nantly through Magpie, Don Julio, R o
Linda, and Arcade Oreeks. Magpie Creek enters MO ellan AFB fromthe east and is joined by sev-
eral small tributaries before |eaving the Base to the west. (Onbase drai nage has been nodified
by construction of a series of stone drains and channels across the Base. Runoff fromstreets
and runways is directed into the stormdrai nage systemand exits the Base via Don Julio Creek
and Magpi e Creek.

Ri o Linda Creek crosses the northern portion of the Base. Magpie O eek crosses the southeast
and central portions. Arcade Creek is located just south of Base property. Al three of these
drai nages flow into the Natomas East Drai nage Canal west of the Base. The canal flows south and
west until it discharges into the Sacranento R ver, just northwest of the confluence of the
Anerican and Sacranento rivers (Radian, 1989). Stormmater runoff also exits the base via Don
Julio Creek. Groundwater is approximately 100 feet bel ow ground surface. The only

i nterconnecti on between surface water and groundwater is through infiltration. There are no
inpacts to surface water quality fromadverse groundwater quality.

A7 G oundwat er Resources

G oundwater is used regionally for agricultural irrigation, for potable water supply, for fire
fighting, and for industrial uses. Locally, groundwater extracted fromthe deeper aquifers
beneath McC ellan AFB is used in the Base water supply for drinking and Base activities.

G oundwat er extracted from Base-wells is nonitored for VOC contam nants. Extracted groundwater
fromBW18 is treated using a well head GAC unit. There are al so several nunicipal wells |ocated
of fbase that extract water for potable use (see figure 8. QGoundwater extracted fromthese
wells is nonitored and contingency plans are being devel oped if these wells becone threatened by
cont am nat i on.



A 8 Sur f ace

Many bui | di ngs | ocated throughout the Base are currently occupied and used for mlitary
operations. Several waste pits, underground and aboveground tanks, and storage facilities al so
exi st Basewi de. They were installed as part of the historical Base activities. Two hundred
fifty-four potential source areas or sites have been identified thus far within MCellan AFB
boundaries (Mcdellan AFB, 1994). Many of these sites have the potential to be contributors to
t he groundwat er contami nation problem Seventy of the sites are classified as waste pits or
landfills, 8 are classified as |iquid/sludge hol ding ponds, and 24 are classified as forner
under ground storage tanks (USTs). The remaining sites are generally associated with specific
bui | di ngs, washracks, pipelines, and storage areas where hazardous materials are routinely used
Table 5-1 of the Mcdellan AFB Managenent Action Plan (MAP) describes each of the 254 sites.
Al are currently being investigated in accordance w th CERCLA

Surface and subsurface features are nost dense in Qperable Units A, B, C, and D. These operable
units will be discussed further in Section B, Site H story and Enforcenent Activities, and are
di scussed in detail in Chapter 4, Conceptual Mdel, of Mdellan AFB Renedi a
Investigation/Feasibility Study (RI/FS) (CH2M H LL, 1994).

A9 Subsur f ace Features

MCellan AFB is centrally located within the Geat Valley geonorphic province, a wedge-shaped
accumul ati on of sedi nents, bounded to the west by the Coast Range and on the east by the Sierra
Nevada foothills. This area consists of sedinments and rock units derived from all uvial

fluvial, flood, and delta deposits of the Sacranento and San Joaquin Rivers, and fromalluvia
fan accunul ations at the base of the Sierra Nevada foothills.

The lithol ogy bel ow the Base consists prinmarily of sand, silt, and clay in various conbi nations

with localized occurrence of gravel. These deposits were frequently transported and redeposited
by |l ocal streans. Erosion and redeposition of sedinents, and neanderi ng and abandoned channel s,
make the distinction between soil units difficult.

B. Site History and Enforcenent Activities

This section summari zes the history of activities that led to the current contam nation, the
history of site investigations and interimrenedial actions, and the history of enforcenent
actions. The site investigations and interimrenedial actions are sumari zed chronol ogi cal | y,
as follows:

. Initial discovery of contami nated groundwater in 1979

. Activities performed under the Departnent of Defense (DOD) Installation Restoration
Program (1 RP)

. Activities performed under the Interagency Agreenent (I AG, currently governed by
I RP gui del i nes

B. 1 H story of Site Activities
McC el l an AFB was established in 1936 as an aircraft repair depot and supply base. Prior to

this tinme, the land on which Mdellan AFB was constructed had been devoted to agricultural use
primarily raising |ivestock and growing grain. Base operations expanded significantly during

World War 11 and in subsequent years. The prinmary mission of Mcdellan AFB has been to provide
| ogi stics and nmi ntenance support for several types of aircraft, as well as nai ntenance support
for several communications and el ectronics systens. Fulfilling this mssion has involved the

use of a wide range of toxic and hazardous substances, including industrial solvents and caustic
cl eaners, electroplating wastes contam nated with heavy netals, oils contamnated with

pol ychl ori nat ed bi phenyls (PCBs), |owlevel radioactive wastes, aviation fuels, and a variety of
oils and lubricants. Hazardous wastes fromoperations at McCellan AFB have historically been

di scharged to | and onbase, in burial pits, landfills, sludge/oil pits or burn pits, or piped
through a subsurface industrial wastewater line (IW) to two industrial wastewater treatnent
plants (IWIPs) formerly |ocated on the east side of the Base. Sludges fromthese former |WPs



were then discharged to | and onbase. Mst of these forner disposal areas were |ocated on the
west side of the Base. These | and disposal practices were discontinued in the |late 1970s.
Currently, wastes are sent offsite to approved di sposal sites, or discharged to the existing
I WIP constructed on the west side of the Base in the early 1970s. Sludges fromthe existing
I WP are disposed of offsite at approved di sposal sites.

B. 2 H story of Site Investigations and InterimActions

McCl ellan AFB voluntarily created a coomittee in August 1979 to determine if groundwater
contam nation was present at the Base and in the surrounding coomunity. Trichlorcethene (TCE)
was detected in onbase water supply wells, resulting in a study to determ ne the extent of TCE
groundwat er contam nation, perforned in cooperation with state and | ocal agencies. Mnitoring
of onbase and of fbase water supply wells in Novenber 1979 resulted in closure of several wells.
A field survey programwas initiated, including soil sanpling and installation of 15 nonitoring
wells to determne the sources and extent of onbase TCE contam nation. Four areas of TCE
contami nati on were found onbase, designated then as Areas A, B, C, and D. A summary of the
investigations perforned at MClellan AFB is presented in Table 1.



Year
Conpl et ed
1981

1983

1984

1985

1986

1988

1989

1989

1991

1993

1994

Summary of Maj or

Contract or

CH2M HI LL

Engi neeri ng Sci ence

Ludorff & Scal mani ni

Radi an Cor porati on

McLaren Environment al
Engi neering, Inc.
Radi an Cor porati on

| daho Nati onal
Laboratory

Engi neering

Radi an Cor porati on

Radi an Cor porati on

Radi an Cor porati on

Agency for Toxic Substances
and Di sease Registry

CH2M HI LL

Table 1

Investigations at MO ellan AFB Under | RP and | AG

Scope

| RP Phase I-initial assessnment of contam nation. sites in all areas of the Base

were identified.

Past di sposal

I RP Phase I1-Definition and quantification of contam nation; inplenentation of a nonitoring

programto determne the extent of groundwater continuation

Revi ew of previous investigations

Determ nation of the nature and extent of contamination in wells offbase. Public health hazards

were identified and renedi al alternatives assessed.

Drilling of soil
| RP Phase |

borings to further define the extent of continuation at sites identified during
G oundwat er Sanpling and Analysis Program The presence and concentrati on of contam nants
were determ ned and migration over tine was eval uat ed.

wast ewat er coll ection system Sanples were collected and
Also, the integrity of the collection system pipi ng was

Characterization of the industrial
conpared to hazardous waste criteria.
eval uat ed.

Engi neeri ng Eval uation/ Cost Anal ysi s- Envi ronnmental Assessnent

Area B Groundwat er Qperable Unit Renedial Investigation Hydrogeol ogi c characteristics of

the southwest portion of the Base were characterized; the horizontal and vertical extent of
groundwat er contam nation was eval uat ed.
Prelimnary G oundwater Qperable Unit Renedial Investigation. A conceptual nodel of the

hydr ogeol ogy was devel oped and the extent of groundwater contami nation at MO ellan AFB
was i nvesti gated.

Public Health Assessnent for Mcdellan AFB

Operable Unit D Renedial Investigation. A renedial investigation was perforned to coll ect
enough data to reduce the uncertainty in contam nant type and distribution at QU D. In
addition, a risk assessnent was conducted further action to determ ne the extent was
recormended.



1994 CH2M HI LL G oundwat er Qperable Unit Remedial Investigation/Feasibility Study. The conceptual nodel of
the site was expanded a risk assessment was perforned; and contai nment, treatment, and end-
use alternatives were devel oped and screened.

1994 Radi an Cor porati on Operable Unit C Renedial Investigation and the Operable Units E-H Prelimnary
Assessnent/Site | nvestigation.

1994 Jacobs Engi neering Operable Unit A Remedial Investigation.



B.2.1 Activities Performed Under the Installation Restoration Program

In 1981, the DCD devel oped the IRP to identify and eval uate suspected contami nation probl ens
resulting from past hazardous waste di sposal practices at DOD facilities. The |IRP was devel oped
as a four-phase program Phase | consisted of record searches to identify problemareas. Phase
Il corresponded to the RI/FS process for characterizing hazardous waste sites and eval uati ng
remedi al action alternatives described in the NCP. Phase Il involved identification and

devel opnent of renedial action technol ogies. Phase IV involved inplenmentation of the
recommended renedial action. Until 1990, site investigation activities were perforned according
to the IRP. After 1990, activities were perforned under the | AG as described in Section B.2.2.

A Phase | records search, performed in 1981, identified groundwater contam nated by TCE as a
mai n area of concern and identified 46 potential hazardous waste storage and di sposal areas at
McC ellan AFB. A Phase |l groundwater investigation performed in 1983, involving sanpling of
Base supply wells, existing nonitoring wells, and wells installed during the field program

det ected organic and inorgani ¢ conpounds in the shall ow water-bearing zone under Mcd el |l an AFB.
Also in 1983, Mcdellan AFB began a quarterly of fbase sanmpling programof 240 private wells
located to the west and south of the Base. Results fromthis sanpling programwere used to
eval uate the extent of offbase contam nation and as a basis for providing bottled water to
residents with contam nated wells. A second stage of the Phase Il groundwater investigation,
initiated in 1984, involved installation and sanpling of onbase and of offbase nonitoring wells
and the devel opnent of a long-termgroundwater nonitoring program |n 1986, Mcdellan AFB
provi ded muni ci pal drinking water hookups for drinking water supplies in the area west of the
Base. This renedial action area, presented in Figure 2, included all known areas of offbase
groundwat er contam nati on.

Site investigations involving sanpling of wastes, soils, and groundwater were perfornmed in Areas
A B, C D, and other areas of concern in 1984. A Phase II11/1V study was performed in Area Din
1985 to evaluate renedial action alternatives and to provide conceptual design information for a
selected alternative. An InterimRenedial Measure (IRM to control further mgration of

contam nated groundwater was perforned in Area D. This IRMincluded a cap over Area D and
installation of a groundwater extraction and treatnment system The cap, conposed of |ayers of
clay, conpacted soil, a plastic liner, and natural vegetation, was designed to prevent rai nwater
from percol ating through the waste pits. Contam nated sludges and soils were excavated from
Area D and sent offsite to an approved disposal site prior to construction of the cap, which was
conpleted in 1986. The groundwater extraction system also conpleted in 1986, punped water from
beneath Area D. The groundwater extraction systemwas expanded to Area Cin late 1988 to
address possible contaminant migration fromthe | WP and nearby di sposal areas. Extracted
groundwater fromArea C and Area D was then piped to the Goundwater Treatnent Plant (GMP),

whi ch had been conpleted in 1987. Further mgration of groundwater contam nants in Area B was
controll ed by punping BW18 and by the extraction system constructed under the QU B Engi neering
Eval uati on/ Cost Analysis (EE/CA). Well BW18 receives well head treatnment using activated

carbon. A nore thorough discussion of the history and role of the extraction systens, as well
as the groundwater treatnent nethods, is presented in Section D

B.2.2 Activities Performed Under the Interagency Agreenent

In May 1990, the Air Force, US EPA Region IX and the California Departnment of Health

Servi ces (now known as California Environmental Protection Agency Departnent of Toxic Substance
Control, or Cal-EPA/DTSC) entered into an |AGrequiring restoration activities to conply with
applicable state and federal laws. At the tine, the Base was divided into 8 QUs. Currently the
Base is divided into 11 QUs. Ten of the 11 OUs have geographi ¢ boundaries at the surface and
are associated with source areas at the Base. These OU are A (fornerly Area A), B and Bl
(fornerly Area B), Cand ClL (fornerly Area C, D (fornerly Area D), E, F, G and H (see Figure
3). The eleventh QU is the Goundwater QU An QU is a discrete part of an overall site and can
be exami ned separately if the remedial action for the QU can be done expeditiously, is
cost-effective, controls contam nant sources or mgration, and is consistent with the final site
remedy. RI/FSs have started at the A, B, Bl, C, Cl, D, and G oundwater QUs. The RI/FS for QU
Bl is conplete, and an interimROD has been issued. Results of that study show that the

princi pal pathways of exposure at QU Bl were associated with PCBs and di oxins/furans in surface
soil. Contaminants in soil at QU Bl are not considered to represent significant sources of
groundwat er contam nation. QUs E through H are deened to be lower priority areas, with an RI/FS
for these OUs to be initiated in the 1996-1997 ti mefrane.



<I MG SRC 0995136C
<I MG SRC 0995136D>

Renmoval actions for VOCs in soil, such as TCE, that could mgrate to groundwater in the future
were addressed in an EE/ CA prepared in 1993. The EE/ CA supports the use of Soil Vapor
Extraction (SVE) for a Basew de nontine-critical renoval action for VOC contamnation in soil at
MCellan AFB. An SVE treatability study was initiated in QU Din 1993 that has becone a
renoval action. Additional SVE renpval actions were initiated in O B and ClL in 1994.

The Prelimnary G oundwater Qperable Unit Renedial Investigation (PGOUR) began in 1990. |Its
purpose was to devel op a conceptual nodel of the hydrogeol ogy and groundwater flow patterns
under Mcd ellan AFB and to further define the extent of groundwater contami nation. Results from
the PGOURI indicated that several contam nants have been consistently detected in groundwater
under Mcd ellan AFB at |evels above federal drinking water standards. The contam nant with the
greatest spatial extent in groundwater under McOellan AFB is TCE

G oundwater nmonitoring is perforned by the G oundwater Sanpling and Anal ysis Program ( GSAP).
The GSAP, which has been ongoi ng since Cctober 1986, has involved quarterly sanpling and
anal ysi s of groundwater contam nants and neasurenent of water |evels fromonbase and of f base
nonitoring wells. There are currently 300 onbase and of fbase nonitoring wells.

The Groundwater QU RI/FS proposed plan, released for public comrent in July 1994, included
PGOURI and GSAP data as they relate to estimating the extent of groundwater renmedial action
required and inplenmenting the renedial action. The plan included estinated target vol unes of
groundwat er for remedi al action, risk assessnent, and nodeling of groundwater flow directions
under MO ellan AFB. It also evaluated renmedial action alternatives, considering the
uncertainties in the understanding of the nature and extent of groundwater contam nation at
Mecd el | an AFB.

B.3 H story of Enforcenent Actions

Since 1979, Mcdellan AFB has acted voluntarily to respond to groundwater contam nation. Since
1981, Mcd el lan AFB has responded to groundwater contam nation problens in accordance with the
IRP. Several investigations and | RV6 were performed under the IRP, as described previously. On

July 22, 1987, McCellan AFB was listed on the U S. EPA's National Priorities List (NPL). On
May 2, 1990, the Air Force, U S EPA Region I X and Cal -EPA signed the | AG which requires com
pliance with the NCP, CERCLA gui dance and policies, RCRA guidance and policies, and applicable
state laws. Under the IAG the Air Force agreed to undertake, seek adequate funding for, fully
inplenent, and report on Ris, FSs, all response actions, and operation and nmai nt enance of
response actions. The | AG specifies deadlines and target dates for docunents. The IAG fulfills
the Federal Facility Agreenent under CERCLA Section 120.

Several interimgroundwater actions have taken place at MO ellan, including groundwater
extraction systens, surface capping, and construction of the west side treatnent plant. These
actions are summarized in Table 2. Al current extraction systens will be included in the
remedy presented in this InterimROD. These extraction systens do not conpletely contain all
groundwat er contamnation in QUs B, C, and D.

A review of grants (leases, permts, |icenses, and easenents) at Mcdellan AFB was performed in
1979 during the IRP Phase | records search to identify other potentially responsible parties.
The records search docunented existing grantees (users of McOellan AFB property) or grantors
(owners of property being used by Mcd ellan AFB), their purposes, and types of agreenents.

Revi ew of these records indicated that none of the existing grants involved activities that
could have resulted in rel eases of hazardous substances.

This InterimROD would effectively transfer the current renoval actions, i.e., operation of the
current extraction systens in QU B, C and D, into part of the remedy presented in this
docunent .



Tabl e 2
Summary of Existing Goundwater Interim Actions

QG oundwater InterimActions

Facility Mechani sm Dat e Vel | Nane Zone Current Flow Current Treat ment
nline Rate (gpm
Three QU B Wl | s QU B EE/ CA 1993 EW 246 A 10 Conveyed to west side groundwater treatnent
Renmoval Action pl ant (GATP)
EW 63 B 10
EW 247a C 200
Two IC 1 Wells Renoval Action 1990 EW 233 A 5.2 Vel | head treat ment
EW 234 A 1.6
Four QU C Wl |s Vol unt ary 1988 EW 137 B 7.7 Conveyed to west side GMP
EW 140 B 25.4
EW 141 C 17.2
EW 144 B 19.2
Six QU D WlIs Vol unt ary/ 1987 EW 73 AB 20.5 Conveyed to west side GAMTP
Conmitment to
G oundwat er Ew 83 A B 6.1
Hazar dous Waste
Task Force EW 84 A B 6.5
EW 85 A B 11. 7
EW 86 A B 12.2
EW 87 AB 12.3
West side GMP-Air Vol untary/ 1987 NA NA NA Currently treats groundwater fromQOUs B, C, and
stripping and granul ar Conmmitnent to D. Has capacity to treat higher flows
activated carbon- G oundwat er
thermal oxidation Hazar dous Waste

processes Task Force



BW 18 Wl | head Safe Drinking 1985 NA NA NA BW18 is a Base supply well located w thin

Tr eat nent Wat er Act QU B. Its radius of influence is about 500 to 700
feet in the A and B aquifers and is slightly higher

in the C aquifer because of a larger screened
interval. The well was out of service from 1981
to 1985 as a result of detected contan nant

concentration. BWI18 currently receives wel | head

treatnent that effectively renoves any
contamination before releasing the water into the

Mcd el | an AFB wat er supply.

QG her InterimAction

Facility Enf or cenent Dat e Not es
Mechani sm Concent r at ed
QJ Bl Cap InterimROD (1993) 1994 Constructed to prevent surface-water infiltration,

further vertical mgration, and exposure of
contanmi nation to the public

QJ D Cap Vol unt ary 1985- 86 Constructed to prevent surface-water infiltration,

further vertical mgration, and exposure of
contam nation to the public

a EW247 is not currently in operation. It is expected to be in operation in md-1995.



C. Hghlights of Community Participation

McC el | an AFB conducts a conprehensive effort to informthe public and involve the comunity in
the environnental decision-naking process. Central to MOellan AFB's community rel ati ons pro-
gramis the follow ng six-point strategy:

1.

2

Enphasi ze open comuni cations and free information flow with regul ators, nedia, and
the public

Enphasi ze community invol venent in decision processes
Be responsive to real community needs

Press to solve problens quickly

Seek to attain fair nedia coverage

Maintain credibility with the nedia, regulators, and the public

Fol l owi ng are the highlights of the community relations activities that have taken place at
Mcdellan AFB to date

I nteragency Agreenent (IAG. The Air Force, EPA, and Cal - EPA/ DTSC have negoti at ed
an i nteragency agreenent, which includes requirenents for comunity rel ations
activities based on provisions in federal (and where applicable, state) statutes,
regul ations, and gui del i nes.

Adm ni strative Record/Information Repository. An Administrative Record of infor-
mati on that has been used to support Air Force decision naking related to the IRP
has been established at MO ellan AFB. The Administrative Record is staffed
full-time by people who are in the process of converting nore than 10 years of
docunentation to mcrofilm |In addition, a public information repository for the
rel evant portion of the Admnistrative Record and its index has been established at
McC el l an AFB and Ri o Linda/El verta Community Center

Community Relations Plan (CRP). The first Mcdellan AFB CRP was approved in August
1985 and revised in 1988. A further revision was prepared in January 1991. This CRP
is currently being inplenented under the direction of the Mcdellan AFB Renedi a

Proj ect Manager (RPM, and is being updated, based on the continued nonitoring of
community concerns and a series of comunity interviews conducted i n August,

Sept enber, and Cct ober 1992

Techni cal Review Committee (TRC). The TRC has nmet quarterly since Cctober 1990. In
addition to Air Force, EPA state, and congressional representatives, the TRC
includes representatives fromthe County and Gty of Sacramento and the | oca
Anerican Federation of Governnent Enpl oyees (AFCGE) union. TRC neetings provide
updates on all IRP activities for the previous quarter, indicate plans for the
upcom ng quarter, and allow representatives a forumfor discussion of progress and
plans. The TRC has transitioned into the Restorati on Advisory Board (RAB) as of
Sept enber 1994.

Mailing List. Anmmiling list of all interested parties in the comunity is

mai ntai ned by Mcd ellan AFB and updated regularly. The mailing list has grown from
200 nanes in 1984 to 2,600 nanes in 1992. This nmailing list has al so been used by
the Agency for Toxic Substances and D sease Registry (ATSDR) to distribute
information on public health studies.

Fact Sheets and Newsletters. Newsletters describing the status of the IRP at
McC el | an AFB have been distributed to the mailing list since May 1984. Up to four
fact sheets per year have been published and distributed on an as needed basis



. Open Houses. Informational nmeetings on the status of IRP efforts at the Base have
been held with the public at |east twice a year since 1983, or nore frequently as
required by current events, and these nmeetings are properly publicized by the nedia.
The neetings are used to answer the public's concerns and to update citizens on the
progress of the IRP.

. Press Rel eases. Press rel eases have been i ssued on an as-needed basis for
activities, decisions, updates, and m | estones associated with the cleanup effort.
In addition, environnental prograns are frequently the subject of articles in the
Base newspaper, The Spacermaker, which is available to all workers and visitors to
t he Base.

. Envi ronnental Comunity Rel ations Steering Committee (ECRSC). The ECRSC has net
quarterly since Cctober 1987 to nonitor issues that affect the public and to
recommend community relations activities. Mnbership includes congressional,
agency, public, and Air Force representatives.

. Vi deot ape and Brochure. An Environnmental Managenent vi deotape and a brochure
have been prepared and distributed to describe IRP goals and progress at Mcdellan
AFB.

McC el |l an AFB has had an active community rel ations programsince 1983. The RI/FS and Proposed
Plan for the Groundwater QU were both released to the public in June 1994. These two docunents
are nade available to the public in the Adm nistrative Record naintained at McC ellan AFB. The
notice of availability of these docunents was published in the Sacranmento Bee and the
Spacenaker. The Proposed Plan was nailed to all parties on the MO ellan AFB nailing |ist,
governnent officials, representatives of interested coomunity groups, and nenbers of the nedia.

A 30-day public comment period was held fromJuly 6, 1994, through August 5, 1994. A public
neeting was held on the evening of July 20, 1994 from7:00 p.mto 9:00 p.m At this neeting,
representatives fromthe Air Force, Cal-EPA DISC, the RMXB, and EPA answered questions about
contam nation at MO ellan AFB and the renedial alternatives under consideration. A formal
presentation about the proposed cleanup plan was nmade by the Air Force. A transcript of this
public neeting is part of the Adm nistrative Record.

A Responsi veness Summary addressing oral and witten coments received during the public conmrent
period was devel oped and is attached to this InterimROD. This decision docunent presents the
sel ected renedial action for the G oundwater QU at Mcd ellan AFB, which was chosen in accordance
with CERCLA, as anended by SARA, and to the extent practicable, with the NCP. The decision for
the G oundwater QU InterimRCD at MO ellan AFB is based on docunments found in the

Adm ni strative Record.

D. Scope and Rol e of the Groundwater Operable Unit Wthin the Site Strategy

This section includes the rationale for undertaking the limted action on the groundwater, the
scope of the Groundwater QU response action, the role of the Goundwater QU response action
within the over all cleanup strategy for MO ellan AFB, and a description of the consistency
bet ween the G oundwater QU response action and future renedial actions at MO ellan AFB.

D1 Rationale for Undertaking this Limted Action at MC ellan AFB

The overriding goal of the McOellan AFB IRP is to reduce risk to public health and the
environnent. This goal nust be met within the CERCLA process, the Air Force | RP protocols, and
resource constraints. The imediate risk is reduced by inplenenting actions such as the
operation of the groundwater extraction systens at O B, C, and D. Renoval and renedi al
actions under CERCLA require decision docunents prior to inplenentation. The appropriate

deci si on docunents are action nmenoranduns for renoval actions and Records of Decision for
renmedi al actions.

The CERCLA process recogni zes that a site nay need actions that are larger in scope than a
renmoval action, even before enough infornmation can be gathered to prepare a final ROD. To fill
this need, EPA encourages the use of InterimRODs so that as nany renedi al action decisions as
possi bl e can occur at the earliest point in the site investigation.



The deci si on docunents (acti on nenoranduns, InterimRODs, and RODs) are supported by the
Adm ni strative Record in general, and by the Proposed Plan, EE/CA, or RI/FSs, in particular.
This InterimROD is supported by the Goundwater QU RI/FS. Information is insufficient to
support a final groundwater RCD.

Renmedi al action cleanup goals for the G oundwater QU are presented in this InterimROD, renedial
action cleanup standards will be set in the Final ROD. Renedial action cleanup goals have been
establ i shed based on current information but are subject to change prior to the Final RCOD.
Remedi al action cl eanup standards docunented in the Final ROD are fixed and are not subject to
change except through anmendnent of the ROD.

D 2 Scope of the Goundwater QU Response Action Wthin the Site Strategy

This interimaction is designed to capture and contain all groundwater contam nation derived
fromMdellan AFB activities that exceeds the MCLs, thereby preventing future |ateral and
vertical migration of contam nant plunes. The groundwater interimaction will nake use of new
extraction, treatnent, and end-use systens as described in Section |, as well as naintain

exi sting groundwater extraction systens in QU B, C, and D

McCl ellan AFB currently has several groundwater renoval actions in place (as described in Table
2). Goundwater extraction is currently taking place in Qs B, C, and Dto limt offbase
subsurface mgration. Built in the md-1980s, the GMP is | ocated on the west side of the Base
and receives water fromQUs B, C, and D. The plant uses air stripping processes and granul ar
activated carbon-thernal oxidation processes to renedi ate groundwater and to treat em ssions.
The existing actions are considered part of the baseline conditions in the RI/FS and will becone
part of the renedy. The existing west side treatment plant will be expanded to accommodate a

hi gher groundwater influent flowrate, as well as different influent concentrations fromwhat it
presently receives. New extraction wells will be installed as part of this interimrenedy in
the west and east parts of the Base. Gound water punped fromcurrent and future extraction
well's | ocated on the west side of the Base will be conveyed to the west side treatnent plant.

G oundwat er punped from new extraction wells located on the east part of the Base will be piped
to a new east side treatnent plant, if required.

D. 3 Rol e of the Groundwater Qperable Unit Response Action Wthin the Overall d eanup
Strategy for Mdellan AFB

El even operabl e units have been identified at MOellan AFB. O these, 10 are actually
contam nant source areas in the vadose zone (soils above groundwater) and are not the direct
focus of this groundwater response action. The eleventh QU, and the focus of this InterimROD,
is the G oundwater QU

The Groundwater QU, unlike the other QUs, spans the entire Base because groundwater

contam nati on does not recogni ze geographi cal QU boundaries. The G oundwater QU response action
described in this docurment is designed to address the Basew de groundwater contam nation

probl em

The Groundwater QU response action has the followi ng specific remedi al response objectives:
. Protect public health and the environnent from exposure to contam nated groundwater.

. Contain the groundwater contami nation by stopping |lateral mgration offbase and
vertical migration to deeper aquifers.

. Achi eve conpliance with ARARs.

This G oundwater QU renedy is designed to prevent the spread of contami nation that is already in
the groundwater and to renmbve to the maxi num extent practicable the nass of contam nation that
lies in the groundwater. This renedy does not directly address contam nation that currently
lies in the vadose zone. Only when contam nation mgrates dowward fromthe vadose zone source
areas and enters the groundwater will it be addressed by this Goundwater QU remedy. The only
exception will be the renediati on of the vadose zone in areas where two-phase extraction will

t ake pl ace.



To achi eve overall cleanup nore efficiently, McOellan AFB is devel opi ng separate response
actions that address the vadose zone areas of contam nation directly. An interim"Plug-in" ROD
is being devel oped that will function as the primary decision docunent for the nmgjority of

cont am nat ed vadose zone areas at MO ellan AFB. Sone areas of vadose zone contam nation may
not be supported by the vadose zone Plug-in ROD decision docunent. For such areas, individual
ROD or | ROD docunents will be prepared to support renedial action prior to issuance of the Final
Basew de RCD.

In addition, a variety of innovative treatnent technologies will be evaluated as part of the
ongoi ng Basewide RI. These treatability studies will provide information to allow for possible
sel ection of innovative technol ogies as part of the renmedy. Individual InterimROD docunents
will also be prepared to support the incorporation of innovative technol ogies into the Basew de
r erredy.

Gven the risk reduction goal of the MC ellan AFB I RP and the CERCLA process, the follow ng
deci si on docunents have been prepared or are planned:

. InterimRecord of Decision for PCB-, dioxin-, and netal s-contam nated soils at
QU B1. Conpl eted Septenber 3, 1993.

. Soi | vapor extraction (SVE) EE/CA to support Renopval Action for areas highly
contam nated by VOCs in the vadose zone. Conpl eted Novenber 1993.

. International RCOD for the Basew de Vadose Zone. Scheduled to be conpleted in the
fall of 1995.
. Additional InterimRODs for contam nation or conditions that do not fit the Interim

ROD for the Basewi de Groundwater QU or the InteriniFinal ROD for the Basew de Vadose
Zone. Dates not known because need for additional docunents is not yet determ ned.

. Basewi de ROD. Schedul ed to be conpl eted March 15, 2003.
D 4 Consi stency of this G oundwater Response Action with Future Actions at Mcd ellan AFB

As described in Sections G H and | of this docunent, the response action for the G oundwater
QU wi || use groundwater punp and treat technology. This technology involves installing an array
of groundwater extraction wells into the contam nated aquifers, punping the water and conveying
it through pipelines to a treatnment system and routing the treated water to an appropriate
point of end use. These extraction, treatnent, and end-use systens will generally be consistent
with other renmedial actions that will occur at MO ellan AFB to address contam nation in the
vadose zone.

The groundwater interimrenmedy will be inplenented in phases spanning several years. (ngoing
site characterization will be conducted concurrently under the Basewide RI. Data collected from
the Rl will be used in the inplenentati on of the sel ected renedy.

Future actions that may eventual ly be inplenmented at Mcdellan AFB include SVE systens,
construction of inperneable caps, and excavation of contam nated soils. The groundwater
response actions will be adequately designed to be consistent with these other actions and not
tointerfere with them

Wth proper planning, synergy nay be devel oped between these future actions and the groundwater
response action. For exanple, when groundwater extraction wells are installed, soil or soil gas
sanpl es may be collected to define the depth of contamnation in the vadose zone. Such data may
be used to better design SVE systens, inperneable caps, or excavations.

In some instances, the groundwater renedy described in this docunent may need to be slightly
nodi fied to accomodate the inplenentation of vadose zone actions that will occur in the future.
For exanple, if excavation of contam nated soil is necessary at a site that is traversed by
conveyance pi pelines, the pipes may need to be rerouted in a nanner that will not interfere with
t he excavati on.



E. Summary of Site Characteristics

This section summari zes the source area informati on, the hydrogeol ogi c conditions, the
contam nants of concern, the extent of contamination, and the data gaps that still exist. The
summary of hydrogeol ogi c conditions includes the follow ng:

. Sour ces of groundwater contam nation
. Expl anation of the nonitoring zone designations
. H storic novenent of groundwater
. Hori zontal groundwater flow
. Vestical groundwater flow
. Regi onal punpi ng
. Water table decline
E 1 Base Source Areas

As discussed in Section B, Site Hstory and Enforcenment Activities, Mdellan AFB devel oped a
programto investigate and eval uate past operation and waste di sposal practices, identify
contam nation sources, and determne the extent of contamnation in soil and groundwater
(Radi an, 1990).

At present, 254 sites have been identified as sources of soil and groundwater contam nation
around the Base (Radian, 1991). The locations of these source areas are presented in Figure 3.
Both confirmed sites (CSs) and potential release |locations (PRLs) are presented in nore detail
and di scussed in Chapter 4, Conceptual Mdel, of the Goundwater QU RI/FS (CH2M HI LL, 1994).
Nearly 90 percent of the CSs and PRLs are located within the boundaries of Qb A B, C and D.
Cont ami nati on has been detected at QU G H and a detailed investigation is currently being
conducted. Because the Css and PRLs were used for specific functions and operati ons, each QU
contains its own history of maintenance activities, contam nation di scharges, waste production,
and cont anmi nant detection.

E 2 Hydr ogeol ogi ¢ Conditions
E 21 Moni t ori ng Zone Designati ons

The groundwat er subsurface is divided into five distinct nmonitoring zones (A, B, C, D and B)
based primarily on geophysical |ogs between pilot borings (Radian, 1992). Approxi nate zone
depths and thi cknesses are presented in Table 3.

As discussed in Chapter 4, Conceptual Mdel, in the Goundwater QU RI/FS, strong evi dence
suggests that the groundwater systemfunctions nore as a single unit than as separate
hydrostratigraphic units. The foll owi ng observations suggest that the units are hydraulically
I'i nked:

. The lithol ogy is heterogeneous, indicating no |laterally continuous aquifers or
aqui t ar ds.

. Water levels and flow directions in the nonitoring zones are simlar.

. The influence of regional punpage is observed in all nonitoring zones without

significant tine |ags.

. Stiff and Piper diagrams show that the inorganic water quality in all zones is
simlar.



Zone

Par anet er

Gound Surface (ft msl)

A

Not e:

The nonitoring zones serve to provide a basis for discussing the data by depth interval
l'ithol ogic or hydrostratigraphic units.

represent distinct

Zone Thi ckness (ft)
El evation (ft msl)
Depth (ft bgs)

Zone Thi ckness (ft)
El evation (ft nsl)
Depth (ft bgs)

Zone Thi ckness (ft)
El evation (ft nsl)
Depth (ft bgs)

Zone Thi ckness (ft)

El evation (ft nsl)

Depth (ft bgs)
Zone Thi ckness (ft)

El evation (ft nsl)

Depth (ft bgs)

Table 3

Appropriate Zone Dept hs

U A QU B/ C

70 62

20 35

-35to -55 -45 to -80

105 to 125 107 to 142

50 65

-55 to -105 -80 to -145

125 to 175 142 to 205

70 75

-105 to -175 -145 to -220

175 to 245 205 to 282

88

Dat a not -220 to -308
avai | abl e

282 to 370

52

Dat a not -308 to -360
avai |l abl e

370 to 422

Zone thicknesses were estimated fromthe PGOUR (Radian,

QU D

62

35

-37 to -72

99 to 134

60

-72 to -132

134 to 194

80

-132 to -212

194 to 274

Dat a not

Dat a not

1992) .

QU G

72

20

-30 to -50

102 to 122

40

-50 to -90

122 to 162

55

-90 to -145

162 to 217

Dat a not
avai | abl e

Dat a not
avai | abl e

but do not

avai |l abl e

avai |l abl e



E. 2.2 Historic Mvenent of G oundwater

During this century, groundwater has been punped fromthe areas surrounding MO ellan AFB for
irrigation and nunicipal or donestic water supply. As a result of the punping, nore groundwater
has been extracted for use than has been supplied by natural recharge. The water level within
the aquifer system has been dropping continuously for approximately 50 years. At the present
tine, the only discharge of groundwater is by punping of irrigation and supply wells and by
operating the Base's renedial extraction system

H storic groundwater flow directions have varied greatly over the past 80 years. They have
ranged fromthe northwest direction to the south direction. Current groundwater flow in
Monitoring Zones A, B, C, D, and Eis generally fromthe northeast to the southwest in QU A and
northwest to southeast in QU B/C. Average groundwater flow velocities are 10 to 110 ft/yr in QU
A, and 25 to 110 ft/yr in QU B/C. H storic groundwater flow contours are presented in Figure 4
Declines and changes in groundwater flow can be determ ned fromthese contours

E. 2.3 Hori zontal G oundwater Fl ow

Base production wells, offbase production wells, extraction wells, and regi onal punping al
affect the local groundwater flow directions at the Base. Sone uncertainty exists in the
cal cul ation of groundwater flow velocity because the aquifer's hydraulic conductivity is not
wel | defined.

G oundwat er contour nmaps for the A, B, and C Zones are presented in Figures 5, 6, and 7
respectively. They are based on water-1level neasurenents collected in January 1993.

In the southern part of the Base (QU B), BW18 has a high punping rate; therefore, groundwater
locally noves toward BW18 fromall directions. BW18 is perforated in the C through E Zones to
a depth of 400 feet and punps at an average rate of approxi mately 1200 gpmwith a capacity to
punp 1, 600 gpm

There are currently 15 remedi al extraction wells onbase: fivein QUB, four in QUC and six in
QU D. The QU D extraction wells also have a significant local influence on groundwater flow
paths. The six QU D extraction wells appear to have captured the contam nated groundwater in
Moni toring Zones A and B beneath the source areas. Effects of the QU C extraction systemin
Moni toring Zone B are al so observable. The effects of the QU B extraction systemare |ess
apparent because of the super inposed influence of the adjacent BW18 and the |ow flow rate of
these extraction wells

E. 2.4 Vertical G oundwater Flow

The vertical hydraulic gradients that exist at the Base are predom nantly downward, except in
areas where shallow extraction is occurring. This dowward gradient is nmainly the result of
regi onal punping withdrawals. Consequently, water nmoves on a downward gradient fromthe
recharge area (ground surface) to the discharge area (regional aquifer).

Thi s pervasi ve downward gradi ent has inplications on the novenent of contam nation at the Base
Cont ami nated groundwater will nove horizontally in response to the horizontal gradients, but

will also nove vertically in response to the downward gradient The vertical gradients between
the A and B Zones are slightly downward at a gradient of -0.01 to -0.10 in QU A -0.01 and -0.15
in QUB, and -0.10 to -0.15 in QU C  Vertical gradient is a neasure of the difference in head
el evations vertically Positive vertical gradients suggest upward groundwater flow, negative
vertical gradi ents suggest downward groundwater flow.

Because the horizontal hydraulic conductivity of the |ayered sedinents is about 5 to 15 tinmes
the vertical hydraulic conductivity, contamnants will nove further in the horizontal plane.
However, unless groundwater extraction is initiated in the shallow aquifers at the site
contamination will continue to nove downward into deeper units and eventual |y threaten regiona
nmuni ci pal supply wells



E. 2.5 Regi onal Punpi ng

The historical and current punpage of Base, nunicipal, and donestic wells have affected the
groundwat er flow directions. Except for the hydraulic control of the QU D extraction wells,
groundwat er generally flows to the southern portion of the Base in all zones. This is due
primarily to the | arge punping influences of BW18 and the nunicipal wells located to the south
of the Base.

General ly, higher punping occurred in the southwest and northeast regions of the Base. The
aqui fer beneath McC ellan AFB receives recharge fromthe Arerican River to the south, fromthe
Sacranento River to the west, fromvarious small creeks to the north, and from nountain-front
recharge fromprecipitation to the east.

Locati ons of all known production wells on and adjacent to the Base are presented in figure 8.
A conplete listing of the available informati on on the regional punpage and supply wells is
included in the G oundwater QU RI/FS report. According to punpage data conpiled in the

G oundwater QU RI/FS, the estinmated groundwater withdrawal fromthe regional aquifer within 5
mles of MOellan AFB was at | east 53,000 acre-feet per year, or 33,000 gpm The RI/FS further
estinmates that the total groundwater extraction required for capture of the MCL target volune at
McCl ellan AFB is about 1,100 gpm This represents approximately 3 percent of the total
groundwater withdrawal in the vicinity of MOellan AFB, if it is assunmed that the total
regional withdrawal is only 33,000 gpm The percentage of total regional groundwater withdrawal
represented by Mcd ellan AFB renedial punping is actually significantly snaller for two reasons:

. Pumpage data were available for only 60 to 70 percent of the production wells within
a 5-mle radius of McOdellan AFB, and the total punpage fromthis area is likely
significantly larger than the 53,000 acre-feet per year cited in the R/FS.

. The 20 square mles contained in the 5-mle radius centered on MO el |l an AFB
represent only a fraction of the groundwater basin beneath the Sacranento urban area
that contributes groundwater to the regional aquifer beneath MO ellan AFB (see
regi onal groundwater contour naps presented in the RI/FS). Therefore, the total
regi onal groundwater withdrawal fromthe area is also |arger.

Remedi al punpi ng planned for MC ellan AFB will have no influence on streanflow in the area.
Therefore, the depth to groundwater in the vicinity of the Base is approxinately 100 feet, and
streans in the area are not in direct hydraulic connection with the groundwater system Snall
addi tional declines in groundwater |evels near extraction wells will have no influence on the
rate of infiltration fromlocal streans.

E. 2.6 Wat er Tabl e Decline

Agricultural and donestic denmands on groundwater have contributed to the regional water table
decline. Recent declines beneath MO ellan AFB are due primarily to a conbinati on of Base and
extraction well punping superinposed on the regional decline. Wthin the last 10 years, water
levels in Mnitoring Zone A have declined at a rate of 1 to 2 feet per year. As a result of
this decline, several Zone A nonitoring wells onbase have al ready been abandoned or converted to
soil vapor nonitoring wells.

The groundwater table currently is approxinmately 100 feet bgs. No interconnection exists
bet ween surface water and groundwater except for infiltration. Goundwater quality does not
affect surface water quality.

<I MG SRC 0995136E>
<I MG SRC 0995136F>
<I MG SRC 0995136G
<I MG SRC 0995136H>
<I MG SRC 09951361 >
<I MG SRC 0995136J>



E. 2.7 Sources of G oundwater Contam nation

Di sposal activities and waste nmanagenent practices at Mcdellan AFB have substantially inproved
over the years. There nmay be sonme continui ng sources of contamination to groundwater resulting
fromMdellan AFB' s operations, but the vast majority of industrial rel eases have been
elimnated. The historical sources of groundwater contam nati on have been di scussed in Section
B.1, and are shown in Figure 9. The current sources of groundwater contami nation are the
cont am nat ed vadose zone, and the non-aqueous phase |liquid (NAPL) pools in the vadose zone and
groundwater. CQurrent sources are defined as the contanminated areas that nust be renediated for
the groundwater renedial actions to be fully effective

NAPLs are imm scible fluids that may be present in the vadose zone and in the groundwater

There are two classifications of NAPLs: |ight and dense. The classification of a NAPL is based
on the unit weight of a NAPL conpared to the unit weight of water. Light NAPLs (LNAPLs) are
lighter than water and will float if they reach the water table. DNAPLs are heavi er than water
and will sink should they encounter the water table. The contam nants of concern (CQOCs)
identified in the ground water beneath McOellan AFB are DNAPLs. Al though the presence of
DNAPLs has not been confirned at Mcdellan AFB, TCE has been neasured in the groundwater at
above 1 percent of its solubility. This does not confirmpresence of DNAPLs, but is a strong
indicator that TCE DNAPLs are present, especially near the hot spots.

The areas suspected to contain DNAPLs are two hot spot areas in QU A, two hot spots in QU B, one
hot spot in QU C, and two hot spots in QU D.

Contamination in the groundwater is derived fromthe migration of contami nati on downward through
t he vadose zone. This downward migrati on occurs through two primary nechani sms: gravity and
hydraul i c | oading. Hydraulic |oading can occur as a result of precipitation percolation
surface-wat er discharge to the ground surface, and |IW. | eaks, broken water |ines, and unlined
waste pits. Contaminant migration to the groundwater can occur only in areas where vadose zone
VOC contamination is large. DNAPL presence may be inferred if soil gas concentrations are
detected in excess of 1 x 10-5 ppbv. Such contaminant levels will generally only be found in
vadose zone source areas, such as abandoned waste pits

Downward m grati on of contami nation through percolating precipitation can occur anywhere

contami nation is present, so long as the ground surface is not capped or sealed to prevent water
entry. DNAPLs nay al so exist in the groundwater, and are especially likely to be found in
groundwat er hot spots located in Monitoring Zone A. Such DNAPL al so represents a long-term
contam nant source to the groundwater because of the dissolution of contami nation fromthe DNAPL
pool into the groundwater. Thirty-five Base production wells have been identified. Locations
of these Base production wells are presented in Figure 8. These 35 Base wells were used for
Base activities. Alnost all of these wells have been schedul ed for deconm ssioning for the
foll owi ng reasons:

<I MG SRC 0995136K>

. The aquifers fromwhich they punp are contam nated
. The Base wells may serve as vertical conduits for migration of contam nants
. The punpage fromthese wells may cause contami nation in the shallower zones to be

drawn into the deeper zones

The deconmi ssi oni ng program began in 1991 and is divided into phases. Four wells were

deconmi ssioned in 1991 during Phase I, 9 wells were decomm ssioned in 1992 during Phase Il, and
15 wel | s are schedul ed to be deconm ssioned during Phase |11, which began in April 1994. (ne
wel | was abandoned in 1984, one well has not been identified, and two wells are |ocated of f base
Three wells, BW10, BW18, and BW?29, are currently active. BW18 is scheduled to be
deconmi ssi oned and repl aced as described in this InterimRCOD. Base well deconm ssioning wll
continue in Phase IV, which is scheduled to begin in md-1995



E 2.8 Snear Zone

The decline of the water table in areas of significant groundwater contamination results in
contami nants renaini ng adsorbed to soil particles and dissolved in the residual water of the
vadose zone. This process creates what is comonly referred to as the "smear zone." The snear
zone is approximately 60 to 70 feet thick. As the water table declines, the thickness of the
smear zone increases. The followi ng processes contributed to the devel opnment of the smear zone

. H storically, water levels were close to the bottomof waste pits and source areas.
Contami nants migrated fromthese source areas to the groundwater at the water table
interface or into rainwater that was infiltrating through the vadose zone to the
wat er table.

. As the water table declined, a portion of the contam nants remained in solution in
the groundwater, partitioned into soil gas, and sorbed onto soil particles,
depending on their relative phase partitioning tendencies. The snear zone is nade
up of contam nants that volatilized into the soil gas and were dissolved in residua
soil water or that were adsorbed onto soil particles while the water table declined.

. Prior to the operation of SVE systens, contam nants in the soil gas have mgrated
primarily under diffusive concentration gradients. Conpounds sorbed to soi
surfaces are considered i mobile, except for the conponent that is flushed fromthe
soil particles by infiltration of precipitation

. Contami nants that renmined in the groundwater have been migrating primarily with
groundwat er flow driven by vertical and horizontal gradients.

Current Base activities influencing the smear zone are shown in Figure 10.

G oundwater levels in the vicinity of Mcdellan AFB have been declining historically at a rate
of 1 to 2 feet per year. These falling water |evels have resulted in the creation of a snear
zone, in which contam nation originally contained in the groundwater systemis retained in
unsaturated zone soils

<I MG SRC 0995136L>

The long-termwater |evel decline is caused by a regional inbalance in the water budget for the
aqui fer in the Sacranento area. Total groundwater production fromthe basin has exceeded
natural recharge over the long term and groundwater |evels have declined as a result. Because
McC el l an AFB' s renedi al punpage represents such a snall proportion of the total groundwater
withdrawal fromthe basin, it will have little inpact on the regional water level trends in the
vicinity and, therefore, little inpact in the generation of a snear zone. The only areas where
groundwat er punpage at Mcdellan AFB may significantly increase the thickness of the smear zone
are near individual extractions wells, where the cone of depression created by punping nmay
result in a local increase in smear zone thickness.

E 3 Cont am nants of Concern

TCE, cis-1,2-DCE, PCE, and 1, 2-DCA were determned to be contam nants of concern (COCs) in the
G oundwater QU RI/FS (CH2M HI LL, 1994). The COCs were sel ected based on the following criteria

. Frequency of detections
. Concentrati on neasurenents above MCLs
. Heal th risk posed by contam nant

The four COCs, their MCLs, and summary statistics are presented in Table 4.



MCL
CCCs (ng/ 1)

TCE 5

cis-1, 2- DCE 6

PCE 5
1, 2- DCA 0.5
Not e:

Mean
(ng/1)

45. 30
3.54
13.61

1.70

Tabl e 4

Sumary Statistics of COCs

Fr equency
of Detects
(%

51
26

11

Det ect

(ng/ 1)

26, 000

210

2,100

120

1. Statistics fromdata set presented in Chapter 4, Conceptual

(CH2M HI LL, 1994).

2. Mean cal cul ated with nondetects as zero.
3. Water solubility and partition coefficient are at 25°C.

Model ,

Maxi num
Sol ubility
(ng/l)

1, 000, 000
3, 500, 000
150, 000

8, 690, 000

Wat er
Partition
Coef fici ent

126
32
661
14

of the Goundwater QU RI/FS



The COCs are all VOCs. VOCs collectively exhibit a wide range of partitioning and nmobility
characteristics. In the groundwater, VOCs can partition into the soil, into groundwater, or

exi st as free product, known as NAPLs. Contam nants dissolved in groundwater mgrate with the
groundwat er. Contam nants sorbed to soil are immbile until they dissolve in the groundwater.
NAPLs can migrate either under gravity or after they have partitioned into the groundwater. The
partitioning of contaminants froma sorbed state or free product to groundwater is a sl ow
process that is driven by concentration gradients.

The tendency of VOCs to dissolve into groundwater, sorb to soil, or exist as free product is
nmeasured by their water solubility, and partition coefficient. The paraneters of the COCs are
listed in Table 4.

The water solubility neasures the tendency of contaminants to partition between NAPLs and water
1, 2-DCA has high water solubility and would tend to dissolve into groundwater nore than cis-1,2
DCE, TCE, or PCE. Conversely, cis-1.2-DCE, TCE, and PCE would tend to exist as NAPLs nore
readily than 1,2-DCA.  The partition coefficient nmeasures the tendency of contami nants to
partition between water and soil. PCE has a higher partition coefficient and would tend to sorb
to soil nore than 1,2-DCA, TCE, and cis-1,2-DCE. Conversely, the 1,2-DCA, TCE, and cis-1,2-DCE
woul d tend to remain dissolved in groundwater nore than PCE

The nmass of the four COCs in the groundwater is estimated to be approxi mately 21, 000 pounds
(9,600 kg). The nass of the COCs and the volune of contam nated aquifer are presented in Table
5. TCE is the nost prevalent COC. The volune of aquifer with TCE concentrations greater than
non-detectabl e | evel s occupi es approxi mately 2.2 billion, 1.3 billion, and 1 billion cubic feet
in Zone A, Zone B, and Zone C, respectively, totaling 4.6 billion cubic feet. |In addition
approxi mately 17,000 pounds (7,900 kg) of TCE exist in Zone A, 880 pounds (400 kg) of TCE exi st
in Zone B, and 380 pounds (170 kg) of TCE exist in Zone C, totaling 19,000 pounds (8,500 kg) of
TCE in all three zones



Cont am nants of Concern

TCE
Mass (I b)
Volume (mllion

PCE
Mass (| b)
Volume (mllion

ci s-1, 2- DCE
Mass (| b)
Volume (mllion

1, 2- DCA
Mass (| b)
Volume (mllion

Total COC
Mass (| b)
Mass (kg)

Not es

ft3 of

ft3 of

ft3 of

ft3 of

aqui fer)

aqui fer)

aqui fer)

aqui fer)

Table 5

G oundwat er Qperabl e Unit

Zone A

17,000
2,200

1,700
180

380
1,100

40
130

19, 000
8, 636

Zone B

880
1, 300

73
250

95
510

21
830

1,100
500

Esti mated Mass of COCs and Vol une of Contaninated Aquifer By Zone

Zone C

380
1, 000

460
209

Tot al

19, 000
4, 600

1,700
420

550
2,200

60
970

21, 000
9, 545

1. Volune and mass estimates are for portions of the aquifer with concentrations greater than
non-det ectabl e | evel s

2. Mass estimates include mass of contam nants dissolved in groundwater and mass of contam nants
sorbed to soil.



E 4 Extent of Contam nation

The nature and extent of VOC contam nation were estinmated froma representati ve data set of VOCs
collected primarily during or after 1992. This data set, and the rationale for selecting it, is
presented in Chapter 4, Conceptual Mdel, of the Goundwater QU RI/FS (CH2M H LL, 1994).

G oundwat er contam nation at the Base can be divided into three distinct contam nation plunes
that mgrate fromthe original source area. These plumes are the QU AL QU B/C, and QU D pl unes
The groundwat er system has been divided into four layers: Mnitoring Zones A, B, C, and DE

The plunmes are presented in plan viewin Figures 11, 12, 13, and 14 for the AL B, C, and DE
Zones, respectively.

Contami nation in the QU A plune has been neasured as deep as 225 feet bgs in a small area
contami nation in the QU B/ C plunme has been neasured as deep as 275 feet bgs. Al though

contami nati on has been detected in shallower Zone B QU D wells, contam nation has consistently
not been detected in the deepest QU D wells (screened as deep as 185 feet bgs in the B Zone).

As a result of the operation of the six QU D extraction wells, contamnation is not expected to
exi st bel ow Zone B of QU D. The estimated vertical extent of contam nation for the three plunes
is presented in Figures 15, 16, and 17

TCE is the nost frequently detected and wi despread contam nant.

The residential areas that nay be affected by the of fbase plune migration are presented in
Figure 2. As discussed previously in Section B.2, Hstory of Site Investigations and Interim
Measur es, nunicipal drinking water connections were offered to all residents in this area to
reduce known exposure path ways between the contam nated groundwater and residents. The only
m gration pathway between the surface water and groundwater is through infiltration. Because
the groundwater table is approxinately 100 feet bgs, there is little to no possibility that
surface water quality could be inpacted by ground water contam nation

E. 5 Summary of Data Gaps

Principal data gaps as of this witing are as foll ows:

. The extent of the deep plunme beneath QUs B and C

. The extent of the plune noving offbase fromQU B

. The extent of the southern QU A plune

. The extent of offbase contam nation east of QU A

. The extent of contanmination in QUs G and H

. The presence of contamination west of QU A and east of QU C (in the runway area)

. The presence of groundwater contamination in QU E and F

. The extent of the | ow concentration plume west of QU C of f base

. The vertical extent and conpl eteness of capture of the QU D plume

. The spatial distribution of aquifer paraneters and I|ithol ogy

. The need for netals renoval and treatnment

. The conpatibility for treated water to be injected into the groundwater
F. Summary of Site Risks

A risk assessnment was prepared during the RI/FS to support devel opnent of target vol unes, as

di scussed in Section G1, and to fulfill the NCP requirenents for a baseline risk assessnent.
The baseline risk assessnent provides risk managers wi th an understandi ng of actual and
potential risks human health and the environnent posed by G oundwater QU site contam nation and
any uncertainties associated with the assessnent. This baseline risk assessnment was devel oped
usi ng exposure scenari os that estinated the reasonabl e naxi num exposure (RVE). The RME is
defined as the highest exposure that is reasonably expected to occur at a site. |If a population
is exposed by way of nore than one pathway, the conbi nation of exposures across pat hways nust
also represent an RVE.  The el enents of the risk assessnent are as foll ows:

. Identification of contam nants of potential concern
. Exposur e assessnent
. Toxicity assessnent

. Ri sk characterization



A conpl ete presentation of the risk assessnent is presented in the RI/FS, Appendix B, Risk
Assessnent Met hodol ogy.

This section summari zes the risks addressed by the groundwater response action and the rational e
for inplenenting an interimaction.
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F.1 Ri sks Addressed by the G oundwater Response Action

The risks to human health and the environnent addressed by the groundwater renedy depend on the
magni tude of the initial contam nant concentrations in the groundwater. Initial concentrations
vary spatially, as do the corresponding initial risks. The current naxi mum potential risk
nmagni tude i s approxi nately one nore cancer case per 100 people (10-2) than woul d ot herw se
occur. This risk magnitude is cal culated on the hypothetical basis of a human ingesting
groundwat er fromone of the groundwater hot spots at MO ellan AFB. As described in Section

of this docunment, the goal of the interimgroundwater remedy is to contain and extract
groundwater to MCLs. This goal corresponds to risk of 3.1 additional cancer cases per 1 nmillion
peopl e (10-6) than woul d otherwi se occur. This figure is calculated on the hypothetical basis
of a hunman ingesting the groundwater that renains under McCellan AFB after the interi mrenedy
has been conpl eted. Ceanup of the hot spots to the contai nment goal of MCLs corresponds to a
maxi mum potential risk reduction of 99.97 percent.

F.2 Rationale for the Inplenentation of an InterimAction

There are three major reasons for inplenmenting an interi mgroundwater action now, rather than
waiting for the full characterization of the extent of contam nation and the establishnent of
mandat ory cl eanup | evel s:

. Data are adequate to show that some of the groundwater plumes under Mcdellan AFB
are beginning to mgrate beyond the McC ell an AFB boundaries. 1In particular, plunes
under QUs A, B, and C are noving toward potential water well users and need to be
stopped. Inplenmentation of a Basew de groundwater renmedy is needed as soon as
possible to stop the spread of these plunes.

. I nmpl emrenting this groundwater renmedy now will allow McOellan AFB nore tine to
conduct treatability studies and basew de renedi al investigations. These studies
and investigations will benefit future InterimRODs and the final groundwater renedy
for the Final ROD. For exanple, technol ogi es proven successful during treatability
studies will be incorporated into Basewi de renedial actions. 1In addition, a better
under standi ng of site conditions fromrenedial investigations will result in
remedi es that are designed to target specific areas.

. An additional objective of this renmedy is to collect and anal yze groundwat er
quality, groundwater flow, and other data during operation of the remedy to
determine final in situ cleanup standards for the Groundwater QU. Anong the
critical decisions to be nmade are the extent to which, and the tineframe in which
to address |l ower levels of contamination that nmay remain in the aquifer after
installation and initial operation of the renedy. The final ROD will include
cl eanup standards, which nay differ for different portions of the QU, and nay cal
for additional renedial actions. Mdellan AFB expects that this interi mrenedy
will provide the basis for the final renedy for the G oundwater QU.

G Description of Aternatives

The FS for the Groundwater QU eval uated six renedial alternatives, as well as the No-Action
Alternative. The six alternatives are simlar in that they all represent sone variation to



basi ¢ groundwater punp and treat technology. 1In addition, each is conprised of three
conponents: a contai nment option, a treatment option, and an end-use option. Differences in
the six alternatives stemfromdifferent conbi nati ons of these conponents.

This section first describes the options considered under each of the three conponents. Then it
outlines how the conponents were assenbled into six conplete alternatives for evaluation in the
FS.

After the public comment period, an additional alternative was assenbled fromthe sane
conponents that were used to assenble the alternatives upon which the public commented. In
addition, a feature of the end-use options was nodified. These changes are considered |ogica
outgrowt hs of the nine-criteria analysis and the response to comments that occurred during
preparation of the Interi mROD

G1 G oundwat er Cont ai nment Qpti ons

During the FS, the extent of VOC contam nati on was determ ned using avail able infornation
Target vol unes were devel oped based on this extent of contami nation, and contai nnent strategies
wer e devel oped to focus on these target volunmes. By focusing on these areas, alternatives were
generated to maxi m ze contai nment, extraction, and treatnent effectiveness.

Hence, three options for contai nment were devel oped focusing on the target volumes: containment
of groundwater with contami nation in excess of MCLs, contai nment of groundwater wth

contami nation that exceeds a 10-6 cancer risk, and contai nment of groundwater w th contam nation
above background. The contai nnment option selected will determ ne the volune of aquifer that
contains groundwater targeted for renedial action. These volunes are referred to as target

vol umes. Target volunes are volunes of aquifer, including the soil nmatrix and the pore space
whi ch contain groundwater w th contam nant concentrations greater than particular levels. Areal
extents of these target volumes are based on concentration contours and risk contours of

contam nant plunes. These target volunes, each of which corresponds to a contai nnent option

are defined bel ow

. MCL Target Volume: The volune of aquifer with groundwater VOC concentrations
greater than MCLs. Under federal drinking water standards, an MCL is the nmaxi mum
perm ssible level that a contam nant in water can be delivered to any user of a
public water system (At MCellan AFB, the MCL target volune is about 1.2 billion
cubic feet of groundwater.)

. 10-6 Cancer Risk Target Volune: The volune of aquifer with groundwater VOC
concentrations such that if soneone were to ingest the water over a lifetine, he or
she woul d have an additional 1-in-1,000,000 chance of devel oping cancer. (At
McC ellan AFB, the 10-6 risk corresponds to about 2.1 billion cubic feet of
groundwat er, nearly double the MCL target volune.)

. Background Target Volunme: Al portions of the aquifer with contani nated
groundwater. (At the Base, the background target volune is alnost 4.6 billion cubic
feet of groundwater, roughly double the 104 risk target vol une.)

Illustrations of these three different target volumes in the A, B, and C Zones in plan view are
provided in Figures 18, 19, and 20. The nonitoring network in the DJE Zone i s not extensive
enough to delineate target volunmes. The area each target volune covers is presented in Table 6
in both square feet and acres

The MCL target volunme is located within the 10-6 risk and the background target volunme. The
10-6 risk target volume is |ocated within the background target volume. The MCL target vol une
enconpasses all the area within the MCL contour. The 10-6 risk target vol ume enconpasses al
the area within the 10-6 risk contour, including the MCL target volune. The background target
vol ume enconpasses all the area within the contour of VOCs >0.5 ,ug/l, including the MCL and
10-6 risk target volumes. The thicknesses of the target volunes in each of the zones are
estimated to be the thicknesses of the nonitoring zone that they are in. These depths are
presented in Table 3. The quantitative volunes of the target volumes were cal cul ated by using
the areal extent of the target volumes and the thickness of the nonitoring zones.



Zone

Tot al

Hot Spot
acres sq ft

25.84 1,125,588

0.00 0
0. 00 0
25. 84 1,125,588

Table 6
Areal Extent of Target Vol unes

Target Vol une

MCL Ri sk
acres sq ft acres sq ft

663.92 28,922,385 966. 45 42,101, 564

100. 87 4,394,208 187.90 8, 185, 615
52.28 2,277,387 127.84 5, 568, 954
817.07 35,593,980 1,282.19 55, 856, 133

Backgr ound
acres sq ft

1,570. 29 68, 406, 331

474. 40 20, 666, 275

306. 28 13, 342, 400

2,350.96 102, 415, 006



The three groundwater contai nment options include intensified extraction punping and capture of
the A Zone hot spots shown on Figure 18 (areas with groundwater VOC concentrations greater than
or equal to 500 pg/l) to keep themisolated fromthe renai nder of the plunes.

Approxi mate well nunbers and flow requirenents for each of these groundwater contai nment conpo-
nents are sumarized in Table 7. These flow requirenents are not the target volunes. They are
t he anmount of extraction flow needed to contain the target volumes and to | ower contam nant
concentrations to specified cleanup levels. The volune of water extracted is not the target
volume; as stated previously, the target volune is the volune of aquifer containing contam nant

concentrations greater than a specified level. Table 7 was devel oped on the basis of FS-leve
anal yses, as summarized in the Groundwater QU RI/FS. The actual nunber of wells and associ ated
flows will be determ ned during renedial design and, in all likelihood, will deviate slightly

fromthe estimates presented in Table 7
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Table 7
Nunmber of Extraction Wells and Flow Rates Required to Contain D fferent Target Vol unes

Moni t ori ng Zone

A B C Tot al
Target Vol unes No. Wells Q (gpm No. Weélls Q(gpm No. Wlls Q (gpm No. Wlls Q (gpm
Backgr ound Tar get 141 1,130 34 470 20 410 195 2,010
Vol unme
Ri sk Target Vol une 106 810 31 420 9 180 146 1, 410

MCL Target Vol ume 91 650 26 330 5 100 122 1,080



As expected, extraction well requirenents are |argest for the background target volune and
smal l est for the MCL target volune. Total flow requirements range fromroughly 1,000 to 2,000
gpm depending on the selected target volune. Present worth, capital, and operations and

mai nt enance (QO&\V) costs for each contai nment option are addressed in Section H 7.

G2 G oundwat er Treatnent Qptions

The treatnment system consists of an existing west side treatnent plant and a new treat nment

plant, if needed, on the east side of the Base. Goundwater extracted fromunderneath QU B, C
and Dwill be piped to the GMP, while groundwater under OJ A will be piped to the new east side
treatnment plant, if required. The existing west side plant will be evaluated to determine if it

can handl e increased fl ow capacity and changes in influent concentrations. |f a new east side
treatnent plant is needed, it will be designed with standard treatnent technol ogies. This
section presents the groundwater treatment options that were evaluated in detail in the FS; the

inpl enentation plans for these options; uncertainties and contingencies incorporated into the
plans; and the estimated present worth, capital, and O&M Costs.

G221 Expansi on of the Wst Side Treatnent Plant

The west side treatment plant was originally designed in 1986 to treat 1,000 gpom Several

nodi fications have taken place, nmostly in response to | ower-than-planned flows, |eaving the
plant at a current capacity of 750 gpm The plant can be expanded to match the eventual flow
fromthe extraction wells on the west side of the Base. The west side treatnent plant capacity
will be expanded if the flow fromthe west plunes exceeds 750 gpm Hence, if the 10-6 risk or
background target volume were sel ected, the west side treatnent plant woul d be expanded. The
west side treatnent plant systemis currently conposed of an air stripper (AS) with thernal
oxidation to treat offgas and |iquid-phase granular activated carbon and (LGAC) for polishing.

G 2.2 Treatnent Options for the East Side Treatnent Plant

Fi ve groundwater treatnent options and three offgas treatnent technol ogi es were presented during
the FS for the new east side groundwater treatnent plant, if one were required. These eight
options were assenbled into eleven treatnment trains. These treatment trains were eval uated
based on four criteria robustness, inplenentability, effectiveness, and cost. Based on the FS
eval uation, three treatnent trains were selected as options for the treatnent conponent of the
remedy. This screening precess is presented in Figure 21
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The three treatnent options presented in Figure 21 have been considered for the new east side
ground water treatnent plant

. LGAC to treat influent groundwater
. AS to treat influent groundwater and catalytic oxidation (CatOx) to treat offgas
. AS to treat influent groundwater and vapor-phase granul ar activated carbon (VGAC) to

treat offgas

Air stripping technology rel eases a residual gas streamthat nust be treated LGAC does not
rel ease a gas stream

Each of the three treatnent options is summari zed bel ow. The typical |ayout of these
technol ogi es presented in Figure 22. The costs and uncertainties associated with these
technol ogies will be presented further in this InterimROD.

Li qui d- Phase Granul ar Activated Carbon. Carbon is used for groundwater treatnent to renove a
wi de variety of chemicals, including VOCs. This technol ogy works through adsorption of the
contami nants onto the carbon. For nost VOCs, a carbon bed will provide a high (greater than
95 percent) renoval of conpounds until it is saturated or |oaded w th contam nants.

<I MG SRC 0995136X>



Typically, two carbon beds will be used in series. The first bed will be online until it is
fully | oaded, allowi ng the second bed to catch the breakthrough contam nants before fina
di scharge. Wwen a bed is | oaded, carbon vendors are enployed to renove the spent carbon and

refill the bed. The spent carbon is thermally regenerated at a vendor facility of fbase
Equi prent required consists of aboveground ski d-nounted tanks that contain the carbon beds and
punps. The only residual generated is the spent carbon, which is treated by a vendor. |[If the

spent carbon neets hazardous waste criteria, Mlellan AFB will ensure that the waste is treated
at alegally permtted facility.

Air Stripping with Catalytic Oxidation. Air stripping uses a tower to contact groundwater
flowi ng downward with air flowing upward. Packing is used to break the groundwater streaminto
smal | droplets in the tower and enhance air-groundwater contact. As a result of this contact,
VOCs transfer fromthe groundwater to the gas and exit the tower in an offgas stream Air
strippi ng equi pnent required includes the tower (approximately 40 feet tall), an air blower, and
punps. Residuals generated include the offgas, which will be treated using catal ytic oxidation
bef ore discharging to the atnosphere. Treated water nay require carbon polishing, depending on
end use

Catal ytic oxidation offgas treatnment technol ogy oxidizes VOCs in the AS of fgas by heating the
offgas and passing it through a catal yst bed, which enhances the oxidation of VOCs to nontoxic
wat er vapor, carbon dioxide, and hydrochloric acid (HQ). HC can be renoved, if it is present
in significant anobunts, with a separate scrubber. Equipment required includes a packaged
oxi di zer systemand stack. |f scrubbing is required, sodium hydroxi de storage. delivery, and
distribution systens are required. Residuals include HC, which is present in the offgas. Air
stripper offgas streans usually do not contain HC concentrations high enough to require
treatnent before discharge following a CatOx unit.

Air Stripping with Vapor-Phase Granul ar Activated Carbon. This option uses the sane air
strippi ng technol ogy described previously. The difference is that carbon is used to treat the
AS gas. The adsorption nechanismfor airborne VOCs is simlar to that described above for LGAC
I n gas-phase adsoption, water vapor in the gas stream adversely affects VOC adsorption. Duct
heaters are used to raise the tenperature of the offgas to lower the relative humdity of the

of fgas to enhance VOC adsorption in the fiberglass vessels that house the carbon beds and a
stack. Residuals include the carbon, which is regenerated offsite. As with LGAC, if the spent
carbon falls within the definition of hazardous waste, it will be treated at a legally pernitted
facility.

G23 Uncertainties in Influent Paraneters
Several uncertainties regardi ng groundwater systemresponses could affect the performance of the

treatnent process and shoul d be addressed before a standard technology is selected. The
principle uncertainties identified in the Goundwater QU RI/FS incl ude

. The extent of contanination
. The response of the groundwater systemto renedial extraction
. Influent flows and concentrations. The design of the treatment system should be

based on influent flow rates and concentrations. Therefore, the prospective new
east side treatnent plant cannot be designed and the west side treatnent plant
cannot be evaluated until uncertainties regarding the groundwater systemare
sufficiently reduced. Uncertainty can be reduced during the renedy by sequencing
projects and activities that address the unknowns. These activities include
investigating further the extent of contam nation, performng aquifer tests, and
determi ning nmetals concentrations in groundwater and inpacts of Base activities on
netal s contam nation. These activities are discussed further in Section |

Metals in the groundwater will be investigated as a renedial design activity. Mtals
concentrations in groundwater extracted over a long period of tine will be evaluated to
determine if netals renoval is necessary during treatnent; concentrations nay be greater than
the discharge limts for the end uses and nay need to be treated. |If netals renoval is needed
the treatment systemwill either be nodified or a contingency plan will be prepared to treat
netals in extracted groundwater



G3 End- Use Options

The followi ng four end-use options were carried forward froman initial screening perforned
during the Contam nated G oundwater d eanup Wrkshop on August 10, 1993:

. Di scharge to MO ellan AFB s existing greywater conveyance system
. Di scharge to Magpi e Creek

. Selling to neighboring water districts

. (Onbase injection to deeper aquifers

These four end-use options have been assenbled into two end-use options for treated groundwater.
They are described bel ow. These end-use options contain simlar elenents and therefore are not
nmutual |y exclusive. They are also both inplenentable. The |ayouts of these two options are
presented in Figure 23.

End- Use Option 1

End- Use Option 1 would convey as nmuch treated groundwater as possible to Mdellan AFB' s exi st-
ing greywater system The renmining flow would be sold to neighboring water districts.

McC ellan AFB currently uses sone water fromthe existing west side treatnent unit in a

greywat er system The greywater system consists of a 250,000 gal |l on storage tank, a pressurizing
punp system near the existing groundwater treatment unit, and a network of piping to cooling
towers and Magpi e Creek. The greywater systemuses the water in cooling towers. The greywater
systemis currently being i nspected and tested to determine its water needs. It nay be expanded
to serve a greater part of the Base. Current estinates indicate that the greywater systemcould
reuse as much as 700 gpmof the treated groundwater. Because of greywater connections already
located at that site, initially only water fromthe west side treatnent unit will be used for
the greywater system |If an east side treatnent plant needs to be built, treated groundwater
fromthis plant will be sent to a separate east side greywater system

Purveyors that have expressed an interest in the treated groundwater and that have facilities
nearby include Northridge Water District and Arcade Water District on the east, and R o Linda
Water District on the west. Northridge Water District has two existing service connections in
the vicinity of the proposed east treatnment unit. Arcade Water District has facilities further
north of the proposed east side treatnent unit. R o Linda Water District has facilities in the
vicinity of the west side treatnent unit. This analysis assunmes that up to 650 gpmwi || be
supplied to Northridge Water District and up to 1,600 gpmto Rio Linda Water District. No
storage is required because the demand fromboth districts is nuch greater than the di scharge
flow rates.
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Because water fromthe treatnent plant will be treated to standards that are at |east as
stringent as those required by the federal Safe Drinking Water Act, Mdellan AFB recognizes
that any end-use other than utilization as drinking water could be perceived as a waste of a
val uabl e resource. For this reason, McOellan AFB is continuing to explore with Cal-EPA U S
EPA , and surrounding communities how best to utilize the treated water, including providing it
to nei ghboring water districts.

In the event of mmintenance requirenments, which nay occur only once or twice a year, the backup
system woul d di scharge the treated groundwater to Magpi e Creek. Throughout much of Mcdellan
AFB, Magpie Creek is a concrete-lined canal. Because the canal's existing design capacity is
700 cfs, or approximately 314,000 gpm the additional flows fromthe treatment plant will not
adversely inpact the flow capacity of the creek. The existing groundwater treatnment plant

al ready discharges its water into Magpi e Creek.

End- Use Option 2
End- Use Option 2 would reuse as nmuch of the treated groundwater in McCellan AFB 's existing
greywat er systemas possible. As stated previously, the greywater systemis currently being

inspected to determne its water needs.

The remaining flow ei ther woul d be di scharged into Magpie Creek or injected into the



groundwater. Preference will be to discharge to Magpie Creek, but injection will be re-eval uated
if Magpie Creek cannot handle the flow For nuch of the year, Magpie Creek is dry (except for

di scharge fromthe existing GMP). During winter storns, Magpie Creek occasionally overfl ows.
When the renedy is in full operation, discharge fromthe GMP will represent |ess than one-half
of 1 percent of the creek's capacity. NPDES substantive requirenents regardi ng discharge linmts
will have to be net.

If the greywater system and Magpi e Oreek cannot accommodate all the treated groundwater flow,
injection of treated groundwater into wells at the north end of MO ellan AFB woul d be
re-evaluated. Injection was originally evaluated in the FS. The north site was chosen because
of its distance fromany known groundwater contami nation. Treated groundwater fromthe east
side and west side treatnent units would be injected into the wells.

For this end-use, it has been assunmed that water could be injected approximately 600 feet bgs
and that as many as four injection wells would be required. One injection well would be a
standby well for maintenance purposes. Injection pilot tests will determ ne how nuch fl ow
potentially could be injected into the selected aquifers. |Injection costs and capacity have
been estimated under the assunption that the inorganic water qualities of the treated water
woul d be simlar to those of the aquifers where injection would take pl ace.

G4 Appl i cabl e or Rel evant and Appropriate Requirenents

Section 121(d) of CERCLA states that renedial actions on CERCLA sites nust attain (or the
deci si on docunent justify the waiver of) any federal or nore stringent state environnenta
standards, requirenents, criteria, or limtations that are determned to be legally applicable
or relevant and appropriate (ARAR). Applicable requirenents are those cl eanup standards
criteria, or limtations promul gated under federal or state law that specifically address the
situation at a CERCLA site. A requirenment is applicable if the jurisdictional prerequisites of
the environnental standard show a direct correspondence when objectively conpared with the
conditions at the site

If arequirement is not legally applicable, the requirenent is evaluated to determ ne whether it
is relevant and appropriate. Relevant and appropriate requirenents are those cl eanup standards,
standards of control, and other substantive environnental protection requirenents, criteria, or
limtations pronul gated under federal or state |aw that, while not applicable, address problens
or situations sufficiently simlar to the circunstances of the proposed response action and are
well-suited to the conditions of the site. The criteria for determning rel evance and
appropriateness are listed in Title 40, Code of Federal Regul ations, Section 8300.400(g)(2) (40
CFR §300. 400(g)(2)).

ARARs are concerned only with substantive, not adm nistrative, requirenents of a statute or
regul ation. The substantive portions of the regulation are those requirenents that pertain
directly to actions or conditions in the environnent. Exanples of substantive requirenents
include quantitative health- or risk-based restrictions upon exposure to types of hazardous
substances (e.g., MCLs). Administrative requirements are the nechanisns that facilitate

i npl enentation of the substantive requirements. Admnistrative requirenents include issuance of
permts, docunentation, reporting, recordkeeping, and enforcenent. Thus, in determning the
extent to which onsite CERCLA response actions nust conply with environnental |aws, a

di stinction should be made between substantive requirenents, which may be ARARs, and

adm ni strative requirements, which are not.

Furthernore, the ARARs provision in CERCLA applies to onsite actions. "Onsite" is defined as
the areal extent of contam nation and includes the groundwater plunes to be renediated
According to CERCLA 8121(e), a renedial response action at takes place entirely onsite may
proceed without the obtaining of permits. This pernmt exenption applies to all admnistrative
requirenents, as well as to permts. Actions taken offsite will need to conply with the
substantive as well as the administrative requirenents of all applicable regul ations.

Pursuant to EPA gui dance, ARARs generally are classified into three categories

chem cal -specific, location-specific, and action-specific requirenments. This classification was
devel oped to help identify ARARs, sone of which do not fall precisely into one group or another
These categories of ARARs are defined bel ow



. Chemi cal - Speci fic ARARs include those |aws and requirenents that regul ate the
rel ease to the environment of nmmterials possessing certain chemcal or physica
characteristics or containing specified chem cal compounds. These requirenents
generally set health- or risk-based concentration limts or discharge limtations
for specific hazardous substances. |If, in a specific situation, a chemcal is
subject to nore than one di scharge or exposure limt, the nore stringent of the
requi renents shoul d generally be applied

. Locati on-Specific ARARs are those requirenents that relate to the geographical or
physi cal position of the site, rather than the nature of the contam nants or the
proposed site renedial actions. These requirenents nay limt the placenent of
remedi al action, and rmay inpose additional constraints on the cleanup action

. Action-Specific ARARs are requirenents that define acceptable handling, treatnent,
and di sposal procedures for hazardous substances. These ARARs generally set
perfornmance, design, or other simlar action-specific controls or restrictions on
particular kinds of activities related to managenent of hazardous substances or
pollutants. These requirenents are triggered by the particular remedial activities
that are selected to acconplish a remedy. Because a renedial site usually involves
several alternative actions, very different action-specific requirenents can apply.

G 4.1 Chemcal - Specific ARARs

Table 8 lists the federal and state chem cal -specific ARARs for the selected alternative. A
brief description of howthe ARAR is applied to the alternative is also provided.

G 4.2 Location-Specific ARARs

Federal and state |ocation-specific ARARs for the selected alternative are presented in Table 9
These ARARs may |imt the placenent or affect inplenentation of the renedial action because of
t he physical or geographical position of the Base. A brief description of howthe ARAR i s
applied to the alternative is al so provided.



Requi r enent
Federal Chem cal - Specific ARARs
Safe Drinking Water Acta

40 CFR 8141, Subparts B and G
(See Table 4 for MLs)

40 CFR 8141 Subpart F

Clean Water Act (CWA)a

33 USC §1313 and 40 CFR §131. 36

Stat e Chemi cal - Speci fi c ARARs

Table 8
Chenical Specific ARARs for the
Groundwat er QU | ROD

Description of Requirement

National primary drinking water standards are heal t h-based standards for
public water systens (maxi mum contaninant |evels [MCLs]). The National
Contingency Plan (NCP) defines MCLs as rel evant and appropriate for
groundwat er determined to be a current or a potential source of drinking
water in cases where nmaxi mum contam nant | evel goals (MCLGs) are not
ARARs. Goundwater in the vicinity of Mcdellan AFB has been desi gnated
for drinking water use. Goundwater in the Goundwater QU with

contam nant concentrati ons above MCLs will be contai ned.

MCLGs that have non-zero values are relevant and appropriate for

groundwat er determined to be a current or a potential source of drinking
water (40 CFR 300.430(e)(2)(i)(B) through (D). Goundwater in the vicinity
of Mcdellan AFB has been designated for drinking water use. Non-zero

MCLGs exist for sone of the chemicals of potential concern; therefore,
groundwat er wi th contam nant concentrati ons above non-zero MCLGs will be
cont ai ned.

Water quality standards are applicable to remedial actions that could inpact
surface water, such as Magpi e Creek.

Cal - EPA Departnent of Toxic Substances Control (DTSC a

22 CCR 864435 and 64444.5

Li ke federal MCLs, state MCLs are tap standards that are rel evant and
appropriate for the aquifer at Mdellan AFB that is or nmay be used as a
drinking water source. State MCLs are relevant and appropriate only if they
are nore stringent than the federal MCLs.



Table 8

Chemi cal - Specific ARARs for the
G oundwat er QU | ROD

Requi r ermrent
State and Regional Water Quality Control

Water Quality Control Plan (Basin Plan)
for the Central Valley Region. Specific
appl i cabl e sections include designated
beneficial uses of affected water bodies,
and nunerical and narrative water

qual ity objectives.

Description of Requiremnent

Board ( RMXB)a

Beneficial uses of the groundwater in the vicinity of Mdellan AFB, as
identified in the Basin Plan, include agricultural, municipal, industrial, and
domestic water supply. The water quality objectives, including narrative and
nuneri cal standards, are applicable to the groundwater and to affected
surface waters. These objectives and standards need to be net to protect the
benefici al uses.

aThe specific ARAR citation is |listed bel ow the general heading. Only the substantive requirenents are considered

ARARSs.



Table 9
Locati on-Specific ARARs for the
G oundwat er QU | ROD

Requi r ermrent Description of Requirement
Federal Location-Specific ARARs
Endanger ed Species Act of 1973a

16 USC 8§1536(a) This requirenent is applicabl e because endangered speci es have been
identified at the Base, the effects that the remedial action may have on
these species will need to be determned. Actions nmay need to be taken
to conserve endangered species or threatened species, including con-
sultation with the Departnment of the Interior, Fish and Wldlife Service.
Proposed endangered speci es that have been identified at the Base
include the California Linderiella and the Vernal Pool Fairy Shrinp.

d ean Water Acta

40 CFR 8231.10 The C ean Water Act prohibits discharge of dredged or fill material (i.e.,
bank material that may fall into creeks) into surface water. This
requirenent is applicable to construction activities that nmay affect creeks
at the Base.

State Location-Specific ARARs
California Departnent of Fish and Gane Code

Cal i forni a Endangered Species Act, Fish and Because endangered speci es have been identified at the Base, this

Gane Code 82050, et segq. requirenent is applicable. The effects that the renmedial action nay have
on these species will need to be determned. California Species of
Special Concern identified at the Base include the Burrowing OM and
the Loggerhead Strike.

aThe specific ARAR citation is listed bel ow the general heading. Only the substantive requirenments are considered
ARARS.



G 4.3 Action-Specific ARARs

The federal and state action-specific ARARs for the selected renmedy are presented in Table 10

In some cases, the regulations cited under the federal ARARs are state regul ati ons because, for
t he purposes of ARARs analysis, state regulations that are a conponent of a federally authorized
or delegated state programare generally considered to be federal requirenents and potentia
federal ARARs (55 Federal Register 8742). Because U S. EPA has authorized the California RCRA
program the regulations found in Division 4.5 Title 22 CCR are a source of potential federal
ARARs for CERCLA response actions, including this G oundwater QU

These ARARs generally set perfornance, design, or other simlar action-specific controls or
restrictions on certain activities related to nanagenent of hazardous substances or pollutants

G5 Assenbl ed Al ternatives

The contai nnent, treatnent, and end-use systens described in Sections G 1 through G 3 were
conbined to formseven alternatives. Al though various conbinations of the three target vol unes,
the three treatnent technol ogies, and the two end-use systens do exist, seven likely
alternatives were evaluated. They are summarized in Table 11 and described in the follow ng
paragraphs. The alternatives described here, and the priorities for inplenenting the renedy
listed in Section 1.3, are based on current information. Logistics and priorities for

inpl enenting the selected alternative may change as new data are col |l ect ed.



Tabl e 10

Action-Specific ARARs for the
G oundwat er QU | ROD

Requi r enent

Federal Action-Specific ARARs

Resour ce Conservation and Recovery Act (RCRA)a

22 CCR §66262.10(a), §66262.11, and
§6626234

22 CCR §66264.171, 172, 173, 174, 175(a) and
(b), 175, 177, and 178

Subst antive requirenments of 22 CCR
§66264. 601

22 CCR §66264. 96, §66264.97(b) (1) (D), (b)(2),
(b) (4) through (7), §66264.99

Subst antive requirenents of 22 CCR
§66264. 100, with the exception to references
made to groundwater protection standards

Description of Requirenent

Requirenents for the identification and accurul ati on of hazardous
waste are applicable to hazardous wastes (i.e., contam nated soi
cuttings and extracted underwater) generated during inplenmentation
of the renedial alternative

Requirenents for storage of hazardous waste held for a period greater
than 90 days before treatnent, disposal or storage el sewhere, in a
container, are applicable to hazardous wastes (i.e., contam nated soi
cuttings and extracted groundwater) generated during inplenentation
of the renedial alternative

Desi gn and operating standards for miscellaneous units that treat
hazardous waste are rel evant and appropriate to air strippers.

General water quality nonitoring and systemrequirenents are

rel evant and appropriate because wastes that have been discharged to
| and (source areas) are causing groundwater contam nation. The
nonitoring programwi |l evaluate the effectiveness of the
groundwat er corrective action

Requirenents for the inplenentation of corrective acti on neasures

are relevant and appropriate because wastes that have been di scharged
to land (source areas) are causing groundwater contam nation
Corrective act on shall include water quality nonitoring to
denonstrate the effectiveness of the corrective action



Tabl e 10
Action-Specific ARARs for the
G oundwat er QU | ROD

Requi r emrent Description of Requirenent

40 CFR 8144.12(a)(e) and 8§144.13 The underground injection control (U C program prohibits injection
activities that allow novenent of contami nants into underground
sources of drinking water that nmay result in violations of MCLs or
adversely affect health. The U C programregul ates constructi on of
Class IV wells. These requirenents are applicable to groundwater
injection wells that may be constructed as part of the renmedial action.
8144.13 provides that treated groundwater may be injected into the
sane formation if such injection is approved under CERCLA cl eanup
provi si ons.

dean Air Acta
SMAQWD Rul e 202 Em ssi ons froma new groundwater treatnent plant nmust conply with

new source review regul ations. BACT requirenents are applicable to
treatment plant em ssions.

SMAQWD Rul e 402 (as promul gat ed) Em ssi ons froma new groundwat er treatnent plant nay not cause
injury, detrinment, nuisance, or annoyance to the public, businesses, or
property.

SMAQWD Rul e 403 Fugi tive dust control standards nust be net within the areal extent of

contam nation during any construction activities as a result of
i mpl eenting the groundwater renedial action.

State Action-Specific ARARsa

State Water Resources Control Board This resolution requires that quality of waters of the State that is
Resol uti on No. 68-16 better than needed to protect beneficial uses be maintained.
Di scharges to high quality waters nust be treated using best
practicable treatnent, Beneficial uses nmust be protected. These
requirenents are applicable to discharges of treatnment plant effluent
to Magpie Creek or injection into clean aquifers.

23 CCR §2510(9) G oundwat er nonitoring may be required if wastes that were
di scharged to waste managenent units at Mcdellan AFB prior to
Novenber 27, 1984 threaten groundwater quality. |If a known rel ease

has occurred, the corrective action requirements in 22 CCR
§66264. 100 wi || be relevant and appropriate.

aThe specific ARAR citation is listed below the general heading. Only the substantive requirenents are considered
ARARS.



Extraction
Target Vol une

Al ternative Basewi de

1 MCL

2 10-6 Cancer R sk
3 Backgr ound

4 10- 6 Cancer Risk
4A MCL

5 10-6 Cancer Risk
6 10-6 Cancer Risk

aTreat nent System Definitions:
Phase G anul ar Activated Carbon;

Table 11
Al ternatives for Goundwater at Mcdell an AFB

Extraction

Fl ow Rate (gpm Treat ment Systema

East West East WVest
460 630 AS/ Cat Ox/ LGAC GNP
590 820 AS/ Cat Ox/ LGAC GNP (w expansi on)
710 1, 300 AS/ Cat Ox/ LGAC GNP (w expansi on)
590 820 AS/ VGAC/ LGAC GNP (w expansi on)
460 630 AS/ VGAC! LGAC GNP
590 820 AS/ Cat Ox/ LGAC GNP (w expansi on)
590 820 LGAC GNP (w expansi on)

End- Use
Syst enb

Basewi de
Option 2
Option 2
Option 2
Option 2
Option 2
Option 1

Option 2

AS = Air Stripping; CatOx = Catalytic Oxidation Of, gas Treatnent; LGAC = Li qui d-

and VGAC = Vapor-Phase Granul ar Activated Carbon Ofgas Treatnent.

bEnd- Use System Definitions: Option 1 = Geywater (prinary); Water Districts (secondary); and Magpi e Creek (backup).

ption 2 = Geywater (prinary);

Magpi e Creek (secondary); and injection (backup and contingency).



Alternative 1

Alternative 1 consists of extracting groundwater fromthe MCL target volume. G oundwater from
QU B QUC and QU D would be piped to the existing west side treatnment plant. Goundwater from
QU A woul d be piped to a new east side treatnent plant, if needed. This new east side treatnent
pl ant would use AS to treat groundwater, LGAC to polish the treated groundwater, and CatOx to
treat the residual offgas fromthe air stepper. As nuch treated water as possible fromthe west
and east side treatnment plants would be used in MO ellan AFB's greywater system The renai nder
of the treated water fromboth plants woul d be discharged into Magpie Creek and or injected into
the groundwater. The portion of water to be injected into the groundwater or discharged into
Magpi e Creek is dependent on the capacity of the greywater system

Alternative 2

Alternative 2 consists of extracting groundwater fromthe 10-6 Cancer Ri sk target vol une.

G oundwater fromQU B, QU C, and QU D woul d be piped to the existing west side treatnent plant
(which nay need to be expanded to treat higher flowrates). Goundwater fromQJ A woul d be
piped to a new east side treatnent plant, if needed. This new east side treatnment plant would
use ASto treat groundwater, CatOx to treat the residual offgas fromthe air stripper, and LGAC
to polish the treated groundwater. As nuch treated water as possible fromthe west and east
side treatment plants would be used in Mcdellan AFB's greywater system The renminder of the
treated water fromboth plants would be discharged into Magpie Creek and/or injected into the
groundwater. The portion of water to be discharged or injected into Magpie Creek is dependent
on the capacity of the greywater system

Alternative 3

Alternative 3 consists of extracting groundwater fromthe background target volune. G oundwater
fromQU B, QU C and QU D would be piped to the existing west side treatnent plant, which may
need to be expanded to accommodate higher flows. Goundwater fromOJ A would be piped to a

new east side treatnent plant, if needed. This new east side treatnent plant would use AS to
treat groundwater, LGAC to polish the treated groundwater, and CatOx to treat the residual
offgas fromthe air stripper. As nuch treated water as possible fromthe west and east side
treatnent plants would be used in MO ellan AFB s greywater system The renai nder of the
treated water fromboth plants would be discharged into Magpie Creek and/or injected into the
groundwater. The portion of water to be injected or discharged into the groundwater into Magpie
Creek is dependent on the capacity of the greywater system

Al ternative 4

Alternative 4 consists of extracting groundwater fromthe 10-6 Cancer Ri sk target vol une.

Gound water fromQU B, QU C, and QU D woul d be piped to the existing west side treatnent plant,
whi ch may need to be expanded to accommodate hi gher flows. G oundwater from QU A woul d be pi ped
to a new east side treatnent plant, if needed. This new east side treatnent plant woul d use AS
to treat groundwater, LGAC to polish the treated groundwater, and VGAC to treat the residual
offgas fromthe air stripper. As nuch treated water as possible fromthe west and east side
treatnent plants would be used in MO ellan AFB s greywater system The renai nder of the
treated water fromboth plants would be discharged into Magpie Creek and/or injected into the
groundwater. The portion of water to be injected into the groundwater or discharged i nto Magpi e
Creek is dependent on the capacity of the greywater system

Al ternative 4A

Alternative 4A consists of extracting groundwater fromthe MCL target volume. G oundwater from
QU B QUC and QU D wuld be piped to the existing west side treatnment plant. Goundwater from
QU A woul d be piped to the existing west side treatnent plant or, if necessary, to a new east
side treatment plant, depending on cost-effectiveness. This new east side treatnent plant woul d
use AS to treat groundwater, LGAC to polish the treated groundwater, and VGAC to treat the
residual offgas fromthe air stripper. As nuch treated water as possible fromthe west and east
side treatment plants would be used in Mcdellan AFB's greywater system The renminder of the
treated water fromboth plants would be discharged into Magpie Creek and/or injected into the
groundwater. The portion of water to be injected into the groundwater or discharged i nto Magpi e
Creek is dependent on the capacity of the greywater system



Alternative 5

Alternative 5 consists of extracting groundwater fromthe 10 Cancer Ri sk target vol une.

Gound water fromQU B, QU C, and QU D would be piped to the existing west side treatnent plant,
whi ch may need to be expanded to accommodate hi gher flows. G oundwater from QU A woul d be pi ped
to a new east side treatnent plant, if needed. This new east side treatnent plant woul d use AS
to treat groundwater, LGAC to polish the treated groundwater, and CatOx to treat the residual
offgas fromthe air stripper. As nuch treated water as possible fromthe west and east side
treatnent plants would be used in MO ellan AFB s greywater system The renai nder of the
treated water fromboth plants will be provided to neighboring water districts. 1In the event of
mai nt enance requirenents, treated water woul d be di scharged to Magpi e Cr eek.

Alternative 6

Alternative 6 consists of extracting groundwater fromthe 10-6 Cancer Ri sk target vol une.

G oundwater fromQU B, QU C, and QU D woul d be piped to the existing west side treatnent plant,
whi ch may need to be expanded to accommodate hi gher flows. G oundwater from QU A woul d be pi ped
to a new east side treatnent plant, if needed. This new east side treatment plant woul d use
LGAC to treat and polish the groundwater. There woul d be no residual em ssions; therefore,
offgas treatnment woul d not be needed. As nuch treated water as possible fromthe west and east
side treatment plants would be used in Mcdellan AFB's greywater system The renminder of the
treated water fromboth plants would be discharged into Magpie Creek and/or injected into the
groundwater. The portion of water to be discharged into Magpie Greek or injected is dependent
on the capacity of the greywater system

H. Summary of the Conparative Analysis of Alternatives

Each of the above-nentioned alternatives was eval uated against nine criteria recommended by the
EPA i n gui dance docunentation for conducting RI/FS work. The evaluation criteria are grouped
such that two are threshold criteria, which any alternative nust neet; five are conparison
criteria, which allow the alternatives to be conpared agai nst each other, and two are acceptance
criteria, which will be addressed after receiving public coments. These are the m ni nrum
criteria recommended by the EPA. A conparison of the No-Action Alternative and the seven
assenbl ed alternatives, using the nine EPA criteria, is presented in Table 12.



Criteria Description

Threshold Criteria

1. COverall Protection
of Human Heal th
and Envi r onnent

2. Conpliance with
ARARSs

Conparison Criteria

3. Long-term
Ef fecti veness and
Per manence

4. Reduction of
Toxicity,
Mobility, and
Vol unme t hrough
Tr eat ment

5. Short-term
Ef f ecti veness

6. Inplenmentability

7. Cost (Present
Worth) a

Table 12:

No
Action

1

Yes

N Ab $54, 900, 000 $66, 100, 000 $81, 000, 000 $66, 000, 000

Conparison of Alternative Against Nne EPA Criteria

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Al ternative

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

4A

Yes

Yes

Yes

Yes

Yes

Yes

Yes

$57, 200, 000 $70, 100, 000

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

$74, 000, 000



Tabl e 12: Conparison of Aternative Against Nne EPA Criteria

Al ternative

No
Criteria Description Action 1 2 3 4 4A 5 6
Acceptance Oriteria
8. State Acceptance No Yes Yes Yes Yes Yes Yesc Yes
9. Comunity No Yes Yes Yes Yes Yes Yesd Yes

Accept ance

Assunpti ons:

alnterest Rate = 5 percent Analysis Period = 20 years

bThe Air Force has spent approximately $10 million on construction and operation of voluntary groundwater renedi al actions.

cThe State of California concurs with all aspects of the alternative, except it has reservations about providing treated groundwater to neighboring
wat er districts.

dBased on acceptance of June 1994 Proposed Pl an and Decenber 1994 Fact Sheet; if McCellan deviates fromthe end use presented to the public,
McClellan will provide public notice.



H 1 Overal|l Protection of Human Health and the Environnent

The No-Action Alternative will not adequately protect hunman health and the environnent. Wile
there are no significant risks to human health or the environnent under current conditions,
groundwat er contamnants within QUs A B, and C are not contai ned and have the potential to

m grate offbase and i npact offbase nunicipal or supply wells.

Alternatives 1 through 6 would protect human health and the environnent by containing

contam nated groundwat er and preventing future mgration offbase. Alternative 3 would offer the
greatest level of protection frompotential exposure to contanm nated groundwater because it
extends contai nnent to background |l evels. Contam nant to background | eaves a residual |evel of
increased cancer risk of 3.1 x 10-7. Alternatives 2, 4, 5, and 6 would provi de equal |evels of
protection fromexposure to contam nated groundwater because they contain contam nation to the
level that could cause no nore than a residual |evel of increased cancer risk of 10-6.
Alternatives 1 and 4A would be the |l east protective of the alternatives in terns of containing
the groundwater contamination, but still neet the MCL requirenents for drinking water.

Contai nnent to MCLs | eaves 2 residual |evel of increased cancer risk of 3.1 x 10-6.

The National Contingency Plan (NCP), however, expects risks achieved fromrenedial actions to
fall between 10-6 and 10-4. Hence, the residual risks fromall alternatives, including
Alternatives 1 and 4A, fall within or bel ow the NCP range.

Water and air treatnent systens for all of the alternatives are equally protective. End-use
options are also equally protective because the groundwater will be treated to |levels that neet
or exceed the treatnment |evels required by RNMXB and California Departnment of Health
Services/Ofice of Drinking Water (DHS/ CDW.

H 2 Conpl i ance with ARARs

The No-Action Alternative is not adequate to neet ARARs or to fully renove the possibility of
future contam nant exposure to public water supplies. Concentrations of groundwater

contam nants exceed all owabl e | evel s under state and federal requirenents. The QU D capture
zone is adequate for the contami nation within the QU D hot spot, but the QU B/C plune and the QU
A plune are not fully contained by the existing systens.

Tabl e 13 summari zes how Alternatives 1 through 6 conply with the ARARs. Al of the alternatives
nmeet MCLs under the Safe Drinking Water Act. Treated water woul d achi eve di scharge requirenents
under the dean Water Act and the State Water Resources Control Board ARARs.



Tabl e 13
Conpl i ance with ARARsa

Al ternative No Action 1 2 3 4 4A 5 6
Cont ai nment Qpti on

Meets Safe Drinking Water Act Criteria
(MCLs)

Treatment Option

Meet s SMAQWD Rul e 202, New Source

Revi ew Wth Base Action to Ofset

NOx or Reactive Organic Gases (ROGs). y v y y y y y N A
BACT will be applied to neet this

requi r ement

Meet s RCRA Requirenents for Storage,

O osure, Corrective Action, G oundwater
Moni toring, and Treatment of Hazardous
Wast e

Meets the Locati on-Specific ARARs for
the Protection of Endangered Species

End- Use Option

Meet s SWRCB Resol ution 68-16 v «C «C /. /.C «C /. «C
Meets CWA Di scharge Requirenents v b b b b b b b
Meets Numerical and Narrative Water

Quality Cbjectives in the Water Quality

Control Plan for the Central Valley b b b b b b b

Regi on

Meets the Locati on-Specific ARARs for
the Protection of Endangered Species

Meets the Fish and Gane Requirenents
for Alteration of Streanbeds v v b b b b b

Meets the Underground Injection Control
(U QO Requirenents N A v y y y v N A

aSpecific citations for the ARARs |isted above are provided in Section G 4.
bThis ARAR applies only to discharges to Magpie Creek as a contingency.
cThis ARAR applies to discharges to Magpie CGreek and/or injection to the groundwater as a contingency.



Alternatives 1, 2, 3, and 5 would use air stripping with CatOx for offgas control fromair
stripping towers. These alternatives are subject to ARARs |initing acceptabl e NOx di scharges
and requiring BACT for offgas control on new em ssion sources. CQurrently, McCellan AFB is not
permtted to BACT for offgas control on new em ssion sources. Currently, MCellan AFB is not
permtted to discharge additional anobunts of NOx. These alternatives potentially would neet
SMAQWD rul es for new source review if Mcdellan AFB woul d of fset NOx em ssions from ot her
sources within the Base or woul d purchase NOx credits.

Alternatives 4 and 4A woul d use vapor-phase carbon for offgas control in the new east side
treatnent plant, if the new plant is needed. This option is expected to allow slight VOC
emssions into the air, but will not create NOx or SOx. This technol ogy has been consi dered
BACT. Renoval efficiencies are expected to be in the range of 95 to 99 percent for nost
conmpounds in stripper offgas. Methylene chloride and vinyl chloride, which have relatively
limted extent in groundwater, would not be efficiently controlled by vapor-phase carbon.
Generally, offgas concentrations would be | ow or nondetect, w th occasional transient peaks.
all the alternatives that release air em ssions, Aternatives 4 and 4A woul d nost easily conply
with ARARs for air em ssions because they do not emt NOx.

Alternative 6 does not have air em ssions. Hence SMAQWD rul es are not applicable.

The existing GMP is currently operating under substantive requirenments for water and air

di scharge. These discharge limtations were initially given based on water flow rates of 1,000
gpm Alternatives 2, 3, 4, 5 and 6 require expansion of the existing GMP to greater than
1,000 gpm Conpliance with ARARs woul d be readily achievable for Alternatives 2, 3, 4, 5, and 6.

H 3 Long- Term Ef f ecti veness and Per manence

This criterion applies to all alternatives. It is applied to each alternative in terns of the
risk remaining at the site after the response objectives have been nmet; that is, after
concentrations of contaminants in the target vol unmes have been reduced to the target
concentrations (MCL, 10-6 cancer risk, or background). The prinmary focus of this evaluation is
the extent and effectiveness of controls that may be required at the conclusion of renedia
activities. The effectiveness can be nmeasured by renmining residual risk, risk reduction, nass
renmoval , and vol une of contam nated groundwater that exist. These nmeasurenents are depicted on
figure 24.

The No-Action Alternative is not effective in the |ong-term because contai nment of hot spots in
QUs A, B, and Cis not achieved, and contam nation may mgrate offsite fromthese areas.

Alternatives 1 and 4A contain and treat contaminants in the MCL target volune. These
alternatives provide 99.97 percent risk reduction and | eave a residual risk of 3.1 x 10-6.
About 20, 500 pounds (9,300 kg) of VOCs would be extracted within the approximately 1.25 billion
cubi c feet of contam nated groundwater.

Alternatives 2, 4, 5 and 6 contain and treat contam nants in the 10-6 risk target vol une.
These alternatives provide 99.98 percent risk reduction and | eave a residual risk of 1 x 10-6.
About 20, 700 pounds (9,400 kg) of VOCs would be extracted within the approximately 2.1 billion
cubic feet of contam nated ground water.

Alternative 3 contains and treats contanmi nants in the background target volune. Alternative 3
provi des 99.99 percent risk reduction and | eaves a residual risk of 3.1 x 10-7. About 21, 000

pounds (9, 545 kg) of VOCs woul d be extracted within the approxinately 4 billion cubic feet of

cont am nat ed groundwat er.

<I MG SRC 0995136ZA>

Hence, all the alternatives achieve essentially 100 percent toxicity reduction. Alternatives 1
through 6 are conparable with respect to risk reduction and nass renoval, and they |eave a
residual risk within EPA's acceptable risk range. The only significant difference between the
alternatives is in the volune of contami nated groundwater to be contained and extracted. Mass
renmoval and risk reduction can be achieved as well though Alternatives 1 and 4A as through
Alternatives 2, 3, 4, 5 and 6, while containing less volune and requiring | ess cost. Thus,



although all the alternatives provide equal long termeffectiveness and pernmanence, Alternatives
1 and 4A provide the best cost-effectiveness. Cost will be discussed in Section H 7.

H 4 Reduction in Toxicity, Mbility, and Vol une through Treatnent

This conparison criterion applies to all alternatives. It focuses mainly on reduction of
contam nant mass through treatnent, Alternatives 1 through 6 would equally reduce the toxicity,
nmobility, and volume of contam nants through their treatnent nethods.

Al the treatnment processes are simlar since spent carbon is comonly regenerated by desorbing
the contam nants and oxidi zing the resulting airborne gaseous conpounds (possibly by thernal or
catal ytic oxidation processes). Hence, there is not a significant difference in the ultimte
destruction of the contam nants; the difference is where it occurs.

In the cases of Alternatives 1, 2, 3, and 5, destruction of the contam nants from QU A takes
place in the catalytic oxidation unit of the east side treatnent plant. In the cases of
Alternatives 4, 4A, and 6, destruction of the contam nants from QU A takes place at the carbon
regeneration facility, which potentially could be outside California for all alternatives,
including the No-Action Alternative, destruction of contam nants fromQOUs B, C, and D take pl ace
in the thermal oxidation unit of the existing west side treatnent plant. Gven that the
ultinmate destruction of the contaminants is simlar for the three treatnent options, the
alternatives are considered equivalent with respect to reduction of toxicity, mobility, and

vol ume by treatnent.

H 5 Short-Term Ef fecti veness

This conparison criterion applies to all alternatives. Alternatives will be evaluated with
respect to effects on human health and the environment during the installation and operation
phases of the renedial action, until the renedial response objectives are net.

The No-Action Alternative is acceptable in that the operation of the existing groundwater
treatnent plant does not pose a threat to workers, the community, or the environnent. As a
Basewi de Ground water QU renedial action, it is unacceptable because it does not address various
source or uncontai ned contam nated areas and effectively would require an infinite time to clean
up these areas. Wirkers involved with construction of facilities for Alternatives 1 through 6
woul d not be exposed to any greater risks than nornally encountered during installation
activities. Installation activities would not be expected to expose the public to increased
risks

Short-termhealth risks during inplenentati on could be associated with enissions of acid and

oxi dant gases from CatOx offgas treatnment in Alternatives 1, 2, 3, and 5. Mtigation of these

i npacts could involve selection of a renedial action alternative that does not involve the use
of CatOx, such as in Alternatives 4, 4A, and 6, installing em ssion controls for acid and

oxi dant gases, or siting the facility so that air quality inmpacts fall on uninhabited | ocations.

The time needed to reach the protection varies with each target volune and is prinarily a
function of water flowrate, and initial and final contanmi nant concentration. Initia
concentration and final concentration vary with the target volunes and the specific |ocation of
contam nants within a target volune. Figure 25 estimates the tine required to reach the target
concentration, and the effect of initial concentration and final concentrations by target vol ume
for TCE

Fi gure 25 has been devel oped assum ng that the NAPLs are isolated within the target vol unes.
Tines to cleanup increase as initial concentrations increase, indicating that hot spot areas
will take longer than contai nnent areas. On the other dinension, Figure 25 shows that cleanup
tines will be longer if the final concentration is lower, as is the case with the background
target volune versus the 10-6 cancer risk, versus the MCL. It would take approximately 35 to
100 years to extract groundwater to MCLs in Alternatives 1 and 4A, 65 to 120 years to extract
groundwater to 10-6 risk levels in Aliternatives 2, 4, 5 and 6, and 100 to 160 years to extract
groundwat er to background level in Alternative 3. Hence, Alternatives 1 and 4A woul d achi eve
protectiveness first. |If the DNAPLs were not isolated, the renediation tine could be hundreds
of years
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H. 6 Inmpl emrentability

This conparison criterion applies to all alternatives. |t conpares alternatives on the basis of
technical and administrative feasibility, as well as availability of naterials and services
required for inplenentation

Alternatives | through 6 are simlar in their technical feasibility. Al standard treatnent
technol ogies identified for the alternatives are proven in applications at simlar hazardous
waste sites. Engineering principles and cal cul ations can be applied to design and specify the
types of equipnent in the options chosen with relatively high accuracy. |n addition, nunerous
vendors are avail able for each conponent, providing excellent availability of nobst services and
material s.

The treatnment option in Alternative 6 would be easiest to inplenent. LGAC does not emt offgas
and therefore does not require permts. Aternatives 4 and 4A woul d be next easiest to

i npl enent because, although they woul d be subject to substantive requirenents of air discharge
permts, VGAC does not enmit NOX and would not require offsets or credit purchases. The
treatnent options in Alternatives 1, 2, 3, and 5 would be subject to substantive requirenents of
air discharge permts and, possibly, would require NOx offsets or NOx credit purchases

Injection, the end-use option in Alternatives 1, 2, 3, 4, 4A and 6, would be easier to
inpl enent froman adm nistrative standpoint than providing water to the water districts, the
end-use option in Alternative 5

Tabl e 14 summari zes the inplenentability of each alternative, including the No-Action
Al ternative.

H 7 Cost
This conparison criterion applies to all alternatives. |t conpares alternatives on the basis of
capital costs, both direct and indirect, as well as Q&% costs. In addition, the tine val ue of

noney is considered in anal yzing and conparing alternatives.

The cost of the alternatives is directly related to the size of the target volune to be
contai ned. Target volune size affects the nunber of extraction wells, the nunber of wellhead
treatnent units, the length of conveyance pipelines, the size of the treatnent units, annua
operations and nmi ntenance costs, and ultimately the | ength of operation

Tabl e 15 presents capital costs, O&M costs, net present value, total cash outlay, and cash
outlay after 11 years for each of the alternatives. These costs were perfornmed for an anal ysis
period of 20 years, using an interest rate of 5 percent.



I npl emrentability

Fact or
Cont ai nnent Opti on
Techni cal |y Feasi bl e
Treatment Option
Techni cally Feasi bl e

Vendors, Installation Contractors, and
Operation Resources Locally Avail abl e

Does Not Require Air Discharge Permt

Does Not Require NOx Ofsets or Credit
Pur chase

End- Use Option

Techni cally Feasi bl e

Table 14

No Action

N A

N A

N A

N A

N A

N A

1

Al ternatives

4A



Cost | ndicator
Capi tal Cost

&M Cost -
first 5 years

&M Cost -
years 6 through
19

Net Present
Val uea

Total Cash
Qut | aya

Cash Qutl ay
after 11 yearsa

aAssunpti ons:
Interest Rate

Anal ysi s Period

Tabl e 15

Cost Summary ($)
Mcd el  an AFB G oundwat er Operabl e Unit

23, 293, 518

2, 208, 000

2, 845, 000

54, 900, 000

74,200, 000

22, 800, 000

5 percent
20 years

27,221, 668

2,610, 000

3, 558, 000

66, 100, 000

90, 100, 000

28, 500, 000

Al ternative

35, 620, 337

3, 335, 000

3, 993, 000

81, 000, 000

108, 200, 000

31, 900, 000

4

26, 638, 666

2,553, 000

3, 656, 000

66, 000, 000

90, 600, 000

29, 200, 000

4A

23, 257, 873

2, 208, 000

3, 144, 000

57, 200, 000

78, 300, 000

25, 200, 000

5 6
26, 696, 499 26, 536, 860
2,912,000 2,553, 000
3,977,000 4, 699, 000
70, 100, 000 74,000, 000
96, 900, 000 105, 100, 000
31, 800, 000 37, 600, 000



Alternatives 1 and 4A are the least costly alternatives because they contain the MCL target
volunme. Alternatives 2, 4, 5, and 6 are nore costly because they contain the 10 risk target
volume. Alternative 3 is the nost costly because it contains the background target vol une.

Because the tinme to achieve cleanup is considerably shorter for containing the MCL target vol une
than the risk or the background target volunes, as discussed in Section H' 5, the total costs of
Alternatives 1 and 4A would be nuch | ower than the other alternatives.

The difference between Alternatives 1 and 4A is the treatnment systemin the prospective new east
side treatment plant. For conditions at MO ellan AFB, operating a catalytic oxidation system
is | ess expensive than operating a granular activated carbon system Hence, of these two
alternatives, Alternative 1 is the least costly.

H 8 St at e Accept ance

The FS and the Proposed Plan were reviewed by the U S. EPA Cal -EPA DISC, and the RWXB.

The proposed renedy in those docunents recommended Alternative 4: containment of the 10-6 risk
target volune, treatnent with AS/VGAC LGAC, and an end-use option that included discharge to
McC ellan AFB' s greywater system discharge to Magpie Creek, and injection.

Since then, however, Mcdellan AFB has sel ected contai nnent of the MCL target volune as the
contai nnent option, rather than contai nment of 10-4 risk target volune. In a letter dated

Sept enber 27, 1994, the RWXCB acknow edged that in light of the fact that this is an InterimROD
and that cleanup criteria are not being established at this tine, the interimrenedial action
does not need to conply with ARARs regarding final cleanup values. Al so, the RMXB does not

obj ect to reducing the volune of water captured to that which contains contam nants exceedi ng
MCLs, but only because this is an InterimROD. The RMXB cautioned that, when the Final RO
establ i shes final cleanup standards for McOellan AFB, the final cleanup | evel may be nore
restrictive than MLs.

ARARs affecting final cleanup standards will be evaluated in 2003, the proposed date of the
Final ROD. The Final ROD will establish final cleanup standards for MO el |l an AFB.

Hence, Alternative 4A was added to the list of alternatives in this InterimROD. Alternative 4A
includes the sane treatnent and end-use options as Alternative 4, but selects containment of the
MCL target volume instead of containnent of the 10-6 risk target volunme. A nore thorough

di scussion of this significant change is presented in Section KI.

In letters to Mdellan AFB and the Departnent of Toxic Substances Control, dated Decenber 6,
1993, April 18, 1994, Cctober 28, 1994, and February 28, 1995, DHS/ODWstated its concerns
regarding use of treated groundwater fromMdellan AFB as a source for a donestic water supply.
The State understands that McOellan AFB is continuing to evaluate use of the treated

groundwat er as a possible donmestic water supply, and at a final end-use decision will be
presented in the Final ROD.

H 9 Communi ty Acceptance

The Proposed Plan was presented to the comunity in June 1994. A public coment period was held
fromJuly 6 to August 15, 1994. During the public conment period, two comrent letters were
received. A public neeting was held on July 20, 1994, during which approxi mately 30 coments
were nade and questions asked.

O the two letters received, one inquired about compensation to the community that experienced
property value declines as a result of offbase groundwater contam nation. The second letter
stated preference for contai nment to background | evels.

During the public neeting, individuals fromthe local comunity made formal comments stating
preference for contai nment of the background target volunme as the contai nnent option, over
contai nnent of the MCL and 10-6 risk target volunes. The comunity prefers containnent to
background | evel s because this option would | eave the mnimal anount of residual risk and would
restore the aquifer to its conditions before Base activities began.

Al so during the public neeting, one fornal coment stated objection to sale of treated water to



water districts for domestic uses. The public is concerned about treatnent plant mal functions
and the possibility that the local community could ingest contam nated groundwater that was not
properly treated. The public stated preference for water being used in MO ellan's greywater
system discharged into Magpie Creek, or injected into deeper aquifers, as in Alternatives 1, 2,
3, 4, and 6.

No formal comments were nmade regarding the treatnent system

Several individual questions were asked during the public neeting regarding topics such as
surface runoff in Magpie Creek, sanpling and decommi ssioning of nunicipal wells, and the future
funding for M ellan AFB.

None of the comments received provided McClellan AFB with the technical justification to select
an option that contai ned groundwater to 10-6 risk or background | evels, over Alternative 4A
whi ch contains groundwater to MCLs. Mdellan AFB renains convinced that Alternative 4Ais
essentially as protective of human health and the environnment as any of the options that would
contain groundwater to 10-6 risk or background levels. MUCellan AFB believes that the actual
percent of risk reduction, renaining risk, and mass renoval through containment of the three
target volunes are identical. The only difference is the volune of contam nated groundwater to
be contained and, hence, the substantial cost differences between containing the groundwater in
the three different target vol unes.

Al community concerns and comments received during the public coment period are addressed in
t he Responsi veness Summary (Part 111) in this Interi mRCD.

l. Sel ect ed Renedy
1.1 Basi s of Sel ection

The remedy was sel ected after performng the conparative analysis in Section H The sel ected
remedy includes Alternative 4A and a conponent of End-use Qption 1. The sel ected renedy
consists of the follow ng actions:

. Containnent: Alternative 4A calls for groundwater contam nated at |evels greater
t han Maxi mum Cont am nant Levels (MCLs) to be extracted at punping rates that prevent
its further mgration. Containnment to prevent offbase plune migration is the
hi ghest priority of this renedy, followd by contai nment of the hot spots and
contai nnent to prevent vertical downward migration. Eventually, all groundwater
will be contained so that no water above MCLs will |eave the Base boundari es.
G oundwater extraction wells will also be |ocated in areas with the hi ghest
contam nant concentrations (hot spots/sources). Aggressive punping of these wells
will rapidly reduce the total amount of groundwater contanination and its associ ated
risk.

. Treatnent: Alternative 4A calls for groundwater extracted on the west side of the
Base to be treated at the existing groundwater treatnent plant (GMP). The GAMP
renmoves the VOCs fromthe water by air stripping followed by granul ar activated
carbon polishing. The air stripper offgas is treated by thernal oxidation. The
extraction systemmay exceed GMP capacity. An east side treatnent plant will be
constructed if necessary; it will use air stripping and granul ar activated carbon
for water treatnent and vapor-phase carbon filters for treating the air stripper
of f gas.

. End-Use: Alternative 4A calls for using as nmuch treated water as possible in the
Base's greywater system Surplus water not used in the greywater conveyance system
woul d be discharged into Magpie Creek and/or injected into the groundwater. The
sel ected renedy may al so include providing the treated water to nei ghboring water
districts, which is a conponent of End-Use Qption 1.



. The Air Force believes it is premature at this tinme to specify any one or any
conbi nation of end-uses for the treated water in this InterimROD. The final
deci sion on the end-use will be determned in the Final ROD, depending on the actual
quantity of water that needs an end-use and further discussions with potenti al
recipients of the treated water.

. Al of the end-uses presented above were evaluated in the Feasibility Study. Each
end-use option included using the existing greywater systemto the fullest extent
possi ble, which at the tine the FS was perforned was 200 gpm Md ellan AFB has
proceeded to evaluate and repair the greywater systemto increase its capacity and
al so has worked with industrial users onbase to identify other nonpotable uses for
the treated groundwater. Several industrial uses are available, and it appears that
conti nuous use of the treated groundwater at nearly 600 to 800 gpmis possible. At
McC el l an AFB, the greywater systemis the nonpotable use systemand coul d be used
to provide treated groundwater to industrial users. The total flow that may require
end-use is estinated to be greater than 1,000 gpm but the actual quantity could be
substantially higher once the full extent of contamination of the D Zone is

identified.
. It is the Air Force's preference at this tinme to provide all the water to the
greywat er system for onbase industrial and nonpotable use. |f the greywater system

cannot be upgraded to receive the total quantity of water that will be extracted,
then the Air Force will evaluate providing the water to nei ghboring water districts,
di scharging the water into Magpie Oreek, injecting the treated water, and

conbi nations of these options. Each of these options conplies with ARARs. The Ar
Force will be seeking the end-use with the | east cost and the fewest institutional
obstacles. The cost and feasibility of each option are dependent on the flow rate,
which will be determ ned during the course of the interi mremedy. These options are
di scussed in detail in Section G 3.

A nore detail ed discussion of the elenents of the Sel ected Renedy is presented in Section |. 2.
The remedy was sel ected for the foll ow ng reasons:

. Al though the | east stringent of all the containnent options, the |level of protection
to human health and the environnent provided by the contai nnent option in
Alternative 4A neets MCL requirenents for drinking water. The treatnent and end-use
conmponents of Alternative 4A offer the same |evel of protection as the other
alternatives.

. Alternative 4A neets all ARARs without the need to acquire NOx offsets or purchase
NOx credits.
. Al ternative 4A provides the sane |evel of long-termeffectiveness and permanence as

the other alternatives, but requires the contai nnent of |ess volune of groundwater.
Therefore, groundwater extraction, treatnent, and end-use costs are reduced
significantly. Long-termeffectiveness and pernanence are neasured by risk
reduction, residual risk, and mass renoval.

. The treatnment option in Alternative 4A reduces toxicity, nmobility, and volune to the
sane level as the treatnent options in the other alternatives.

. Short-termrisks as a result of the construction of Alternative 4A are the sane as
for the other alternatives. Alternative 4A w |l not cause short-termhealth risks
due to em ssions of acid and oxi dant gases, as alternatives that use catalytic
oxidation to treat air stripper enissions would.

. Alternative 4A is technically and adm nistratively inplenentable. Sone of the other
alternatives are not.



O the seven alternatives, Alternative 4A is the second | east costly. Costs
presented in Table 16 for Alternative 4A assune that the end-use option would
require four injection wells. [If the greywater system and Magpi e Creek have the
capacity to receive all treatnent plant discharge, injection will not occur and
capital and O&M costs will be reduced. Likewise, if the treated water is provided
to the water districts, capital and &M costs are likely to be reduced.

Alternative 4A received state and federal acceptance.

The treatnment and end-use options of Alternative 4A have net with comunity
acceptance. A Fact Sheet docunenting the selection of the contai nnment option,
contai nnent of the MCL target volune, has been distributed to the community (see
Section K 1 for a further discussion).



Cost I ndicator
Capi tal Cost
&M Cost-first 5 years

Q&M Cost -years 6
through 19

Net Present Val uea
Cash Qutlay Val uea

aAssunpti ons:

Interest Rate
Anal ysi s Period

Table 16: Range of Costs for Alternative
Al ternative 4A Wthout Injection ($)
21, 050, 431
2,208, 000

3, 091, 000

54, 600, 000

75, 400, 000

5 percent
20 years

4A

Alternative 4A Wth Injection (%)
23, 257,873
2,208, 000

3, 144, 000

57, 200, 000

78, 300, 000



1.2 El ements of the Sel ected Renedy

The preferred remedy for the Goundwater QU is Alternative 4A. Providing treated water to

nei ghboring water districts, as described in End-Use Option 1, is also being explored as an
end-use for the treated water. The layout of the main conponents of the renedy is presented in
Figure 26. This alternative consists of the follow ng actions:

. G oundwat er contam nated at |evels above MCLs will be extracted at punping rates
that prevent its further mgration.

. G oundwat er extraction wells will also be located in areas with the highest
contam nant concentrati ons (hot spots/sources).

. Operation of existing extraction systens in QU B, QU C, and QU D and the existing
west side treatnent plant will be continued.

. If necessary, extracted groundwater will be treated at a new east side treatnent
plant by air stripping followed by further polishing using |iquid-phase granul ar
activated wth vapor-phase granul ar activated carbon filters.

. As much treated water as possible will be reused in the Mcd ellan AFB greywater
system The remaining water will be discharged to Magpie Creek or injected into the
groundwat er beneath the Base. Preference will be to discharge the renaining water
to Magpie Oreek. Mdellan AFB is continuing to explore with Cal-EPA, U S. EPA
and surroundi ng comunities how best to utilize the treated groundwater, including
providing it to neighboring water districts.

. Ef fl uent discharge limts and limts of quantitation for any new units that treat
groundwat er and di scharge effluent to surface and/ or groundwater are presented in
Table 17. Inorganic discharge limts for injection of treated groundwater wll be

establ i shed after inorganic background concentrati ons are determ ned.

. Further characterization and evaluation will be conducted during design of the
remedy: (1) determning appropriate |ocations for extraction wells and injections
wells, (2) field testing of groundwater injection, (3) determ ning the need for
removal of netals fromextracted groundwater, (4) searching for existing wells that
are at risk of spreading contam nated groundwater, (5) determ ning aquifer
paraneters through aquifer tests on new extraction wells, and (6) continuing to
nmonitor water |levels and water quality in nmonitoring wells.

. Treatnent of the BW18 well head will continue so long as BW18 is in operation as a
wat er supply well.

. Exi sting wells at risk of spreading contam nated groundwater wll be seal ed or
destroyed. Contingency plans will be designed for the appropriate offbase wells
(currently CW132 and CW 155, but there could be additional wells threatened by QU
A contamination). BWI18 will be properly decommi ssioned, and the water supply wll
be replaced. Qher Base wells that nay serve as conduits to contamnation will also
be properly decommi ssioned. This is an ongoi hg program

The long-termdata acquisition system a telemetry systemfor gathering continuous data
remotely, will be designed, if required.

The effectiveness of the Basew de and plune-specific extraction well fields will be eval uated.
Operations and nai ntenance plans will be prepared.

Phased design and construction efforts will be staged in a sequence that allows the
contami nation problens to be addressed first and pronotes efficient integration with existing

groundwat er extraction and treatnent system

<I MG SRC 0995136AB>



Table 17

OGMP Effluent Limtations and Limts of Quantitation
Mcd el | an AFB- G oundwat er QU

Linmit of Quantitationa Limit of Quantitation Effluent Limtc

Cont am nant (na/l) (ug/l) (ng/l)
Benzene 0.12 0. 063 0.5
Carbon Tetrachl ori de 0.20 -- 0.5
Chl or obenzene 0.22 0. 046 0.5
Chl or oet hane 0.50 -- 0.5
Chl orof orm 0.13 0. 053 0.5
1, 2- Di chl or obenzene 0.09 0. 252 0.5
1, 3 Dichl orobenzene 0.19 0.179 0.5
1, 4- D chl or obenzene 0.19 0. 372 0.5
1, 1- D chl or oet hane 0.12 0. 067 0.5
1, 2- Di chl or oet hane 0.08 0. 080 0.5
1, 1- D chl or oet hyl ene 0.18 0. 050 0.5
t-1, 2-D chl or oet hyl ene 0.01 0. 043 0.5
Di chl or onet hane 0.10 -- 0.5
Et hyl benzene 0.18 0. 035 0.5
1,1, 2, 2-Tet rachl or oet hane 0.09 -- 0.5
Tetrachl or oet hyl ene 0.25 0. 076 0.5
Tol uene 0.26 0. 045 0.5
1,1, 1-Tri chl or oet hane 0.17 - 0.5
Tri chl or oet hyl ene 0.37 0. 103 0.5
Tri chl or of | uor onet hane 0. 46 -- 0.5
Vinyl Chloride 0.25 - 0.5
Xyl enes 0.11 0. 061 0.5
Tot al Petrol eum Hydr ocar bons -- -- 50.0
pH (pH Units) - -- 6.5 to 8.5

Notes: Receiving waters limtations and effluent limts for SVOC as specified in the discharge
requirenents for the existing GMP will be net.

a Quantitation linmts currently achieved by Mdellan AFB usi ng EPA Met hods 502.1 and 503.1 for GATP.
b Reporting limts currently achi eved by McC el |l an AFB usi ng Met hods 8010 and 8020, GSAP results.
c Dai | y maxi num val ue.



1.3 Priorities for Extent of Contam nation Investigation and Contai nnent

Al the elenents described in Section 1.2 are of high priority because they are either
predecessors to achi eving contai nnent, or predecessors to nmajor design decisions or activities
that could alleviate immnent threats

At this tine, the extent of contam nation is not conpletely defined. Because data gaps exi st,
as presented in Section E 5 the extent of contamnation will be investigated further. In
addi tion, containnent of the groundwater plune will occur concurrently with further
investigative efforts

The remedy will be inplenented in a phased approach because of the need to resol ve
uncertainties, the magnitude of the potential renedy, and resource constraints. Hence, areas
requiring nore investigation and areas where contai nnent woul d be i npl enented have been
prioritized. These priorities are sumarized in Table 18



I nvestigation and Contai nnent Priorities

Portion of Contai nnent Pl une
QUs B and C deep pl ure

QU B of fbase pl une novi ng
sout h

QU A sout hern plune

QU A eastern of fbase pl une
QUs A B, and C hot spots
QU G and H pl une

QU A onbase western plune
(al ong runway)

QU C onbase eastern plune
(al ong runway)

QUs E and F contam nation

Low concentration of fbase pl une
west of QU C

Further renedial action at QU D
pl ure

Tabl e 18

Investigation Priority

H ghest
X

X

O her

Contai nnent Priority

H ghest
X

X

Q her



The phasing planned for the investigation of extent of contami nation and the contai nnment of
groundwat er is discussed in Section |I.4, Inplenmentation Schedule, and shown in Figure 27.

The QU A and B offbase plunes are high priorities because they ane potential threats to of fbase
wat er users. The deep plunme beneath OUs B and Cis a high priority because the contam nation is
in the nore perneable materials subject to punpage by water users. The hot spots are a high
priority because the isolation of the vast ngjority of contam nant nmass can be achi eved by
contai nnent of the hot spots.
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Onbase contam nation is a lower priority because threat to the public or onbase workers does not
exi st. The of fbase contami nation west of QU Cis a lower priority because the Air Force has

repl aced individual water wells with potable supply, thereby renoving the threat to the public.

In addition, the concentrations are | ow and rmuch farther fromwater supply wells than the QU B

pl ure.

1.4 | npl emrent ati on Schedul e

The preferred alternative will be inplenented in three phases:

. Phase 1 will reduce data gaps and begin contai nnent of the high-priority areas.

. Phase 2 will further define the plune boundaries, conplete containnent of the high
priority areas, and begin containnent of lower-priority areas.

. Phase 3, if necessary, will conplete the containnent of the contani nated
gr oundwat er .

. When groundwat er extraction rates and concentrations are sufficiently defined,
construction will begin on the major water pipelines and, if needed, the east side
treatnment plant. Each phase is estimated to take up to 2 years to conplete.

J. Statutory Deterninations

The applicability and conpliance of the followi ng statutory determ nations are discussed in this
section:

. Protectiveness

. Appl i cabl e or Rel evant and Appropriate Requirenents

. Cost - Ef fecti veness

. Use of Pernmanent Solutions, Alternative Treatnent, or Resource Recovery

Technol ogi es
. Preference for Treatnent as a Principle El enment
J. 1 Protectiveness
This interimaction is protective of human health and the environnent in the short termand is
intended to provide adequate protection until the Final Basewide ROD is signed. Protectionis

achi eved at the Base and in the aquifers underlying the Base in the follow ng ways:

. Initial protection to human health will be achieved by preventing offbase
contami nant mgration to private and nunici pal production wells.

. Cont ai nnent of groundwater within the MCL target volune by extraction will protect
humans from exposure to contam nati on above acceptable risk |evels.

. Extraction of contam nated groundwater from Monitoring Zones A, B, and Cwll halt
the downward mgrati on of contami nants and protect the deeper aquifers from



degr adati on.

. Deconmi ssioni ng Base wells that are believed to be vertical mgration conduits, such
as BW18, will protect the deeper aquifers fromcontam nation mgration fromthe
shal | oner aquifers. BW18 also increases the mgration rate of contam nants from
the A and B Zones into the | ower zones.

. Treat nent of VOG- contani nated groundwater to discharge limts prior to discharge
protects the environnment fromdegradation. Discharge limts are discussed in
Section 1. 2.

. As much treated water as possible will be reused in the Base greywater system

Treat nent of VOG- contanminated groundwater to discharge limts protects humans from
i nhal ati on exposure.

. Granul ar activated carbon used in the standard treatnent technology will be
regenerated at an offbase facility, renoving any local health risks fromthe
extracted VCCs.

J.2 Appl i cabl e or Rel evant and Appropriate Requirenents
The sel ected remedy conplies with federal and state ARARs for this linmted scope action.
J.3 Cost-Effectiveness

The remedy is cost-effective because adequate protection is achieved for the estinmated cost of
performance. The selected renedy is to control and treat groundwater within the MCL target
volume. The analysis contained in the FS and summari zed in Section |, Selected Renedy, of this
InterimROD denonstrates that additional renedial action and cost associated with containing and
treating the water within the 10-6 ri sk volume or the background target volurme will not achieve
a significantly greater reduction in risk. It would result, however, in a dramatically higher
cost because greater groundwater volunmes woul d be extracted and treated.

J. 4 Use of Pernmanent Solutions, Alternative Treatnent, or Resource Recovery Technol ogi es

Al though this interimaction is not intended to fully address the statutory nandate for
permanence and treatnent, this interimaction of containment of the MCL target vol une and
treatnent of groundwater to |less than discharge linmts uses treatnment and thus is in furtherance
of that statutory mandate. The selected renedy represents the best bal ance of tradeoffs anong
alternatives with respect to pertinent criteria, given the linted scope of the action.
Subsequent actions are planned to address fully the threats posed by the conditions in this QU

J.5 Preference for Treatnment as a Principle El enment

Because this action does not constitute the final renmedy of the Goundwater QU, the statutory
preference for renedi es that enploy treatnment and that reduce toxicity, nobility, or volunme as a
principal elenent, although partially addressed in this renedy, will be addressed by the final
response action. Because this renedy will result in hazardous substances renmi ning onsite above
heal t h-based levels, a revieww |l be conducted to provide adequate protection of human health
and the environnent within 5 years after commencenent of the renedial action. Because this is
an interimaction ROD, review of this site and this renedy will be ongoi ng as renedi al
alternatives for the final renedy are devel oped.

K.  Docunentation of Significant Changes

The Proposed Plan for the Goundwater QU was rel eased for public comment fromJuly 6 to August
15, 1994. The Proposed Plan identified Alternative 4, which consists of the follow ng
conponent s:

. G oundwat er contam nated at |evels greater than 10-6 cancer risk woul d be extracted
at punping rates to prevent its further mgration. Aggressive punping would al so
occur at areas with highest contaninant concentrations.



. Extracted groundwater would be treated by air stripping followed by further cleaning
usi ng granul ar activated carbon filters until discharge limts are net.

. Up to 200 gpm of treated water woul d be reused in the Mcd ellan AFB greywater
system The remaining water woul d be di scharged to Magpie Oreek and/or injected
into the groundwater beneath Mcd el | an AFB.

The contai nnent and end-use conponents of the selected remedy presented in this InterimROD
differ fromthose of the selected alternative presented in the Proposed Plan. The differences
and the reasons for these significant changes are discussed in the foll owi ng paragraphs.

K1 Changes to the Contai nnent Conponent of the Sel ected Remedy

The preferred contai nnent conponent of the selected remedy, as presented in the Proposed Pl an
has changed from contai nment of groundwater at contam nant |evels greater than 10-6 cancer risk
During the public comment period for the Proposed Plan, however, McOellan AFB, in consultation
with the agencies, decided to choose contai nment of the MCL target volune as the contai nnent
conmponent of the selected remedy. Containnent of the MCL target vol ume was sel ected over

contai nnent of the 10-6 cancer risk target volune for the follow ng reasons:

. Ri sks remaining to the public are virtually the same after containing the
groundwat er contam nation either to the MCL target volune or to the 10-6 risk target
vol urre.

. Use of the MCL target volune instead of the risk target volune reduces the anount of

groundwat er to be punped. The nunber of wells and pipelines and the treatnent
system capacity are therefore also reduced, resulting in |lower capital costs of as
much as $3.3 mllion for the interimrenedy.

. Tine to achieve containnent is reduced because the volunme of aquifer to be contained
is reduced, the nunber of extraction wells is reduced, and the inplenentation
schedul e coul d be shortened by as nmany as 3 years.

Alternative 4A was included in this InterimROD to eval uate contai nment and extraction of the
MCL target volume as the contai nnment option, keeping the sane treatnent and end-use as
Alternative 4. The decision to contain the MCL target volune was nmade in conjunction with the
U S. Environnmental Protection Agency and Cal - EPA (DTSC and RWXCB) .

Table 19 is a conpari son of the decision factors-volunme, cost, tine, and risk-for contanmi nant of
the MCL and the risk target volunes. This change in renedy was sumarized in a Fact Sheet that
was distributed to the public in Decenber 1994. A new public comrent period was not held
because the MCL contai nnent option was thoroughly examined in the FS and presented in the
Proposed Plan. The conbination of the MCL containment option with the other two preferred
options to formthe new alternative is a |logical outgrowth of the final review of the previously
rel eased docunents, response to comments, and preparation of this Interi mROD

K 2 Changes to the End-Use Conponent of the Sel ected Renedy

The two end-use options presented in the Proposed Pl an have been nodified. |In the Proposed

Pl an, both end-use options include reusing the first 200 gpm of treated groundwater in MCellan
AFB's greywater system In this InterimROD, a limt has not been placed on the quantity of
treated water to be reused in the greywater system

During the FS, it was determined that MO ellan AFB s greywater systemhad a need for only 200
gpm Since the Proposed Plan, investigations and testing of the greywater system have suggested
that it nmay be able to reuse significantly nore than 200 gpm of treated water. Hence, under
both end-use options, it has been stated in this InterimROD that as nmuch treated groundwater as
possi bl e woul d be reused in the greywater system The renmaining treated water woul d be provided
to the water districts, as in End-use Qption 1, or discharged to Magpie Pie Creek and/or
injected, as in End-Use Option 2.



Tabl e 19
Conpari son of Decision Factors for the MCL and Ri sk Target Vol unes

Cont ai nnent of the Cont ai nment of the
MCL Target Vol une Ri sk Target Vol une Result of Changing to
Deci si on Factors (Alternative 4A) (Alternative 4) MCL Target Vol ure
Vol ume of Aqui fer 1.24 billion ft3 2.06 billion ft3 Reduces vol une of
(including soil matrix aqui fer to be contained
and pore space) by 0.82 billion ft3 (291
bill'ion gall ons)
Cost of the Renedy Capital: $23.3 nillion Capital: $26.6 nillion Saves $3.3 nillion
Net Present Val uea: Net Present Val uea: Saves $8.8 nillion
$57.2 mllion $66.0 mllion
Tine to | npl enent 4 years 7 years Saves up to 3 years
Cont ai nnent
Renai ning Ri sk after 3.1 x 10-6 (a 3-in- 1 x 10-6 (a 1-in- Remai ning risk will
Cont ai nnent 1, 000, 000 addi ti onal 1, 000, 000 addi ti onal increase slightly but stil
risk) risk) falls within the accept-

abl e National Contingency
Pl an rangeb

aNet Present Value assunes an interest rate of 5 percent and an anal ysis period of 20 years.
bThe National Contingency Plan acceptable risk range that renedial actions are expected to achieve is 10-4 to
10-6, or 1 in 10,000 to 1 in 1,000, 000.



Part I11: Responsiveness Summary
A I ntroduction

This section presents infornmation about comunity preferences and public concerns regarding the
remedi al alternatives and the preferred alternative for the groundwater beneath Md el lan AFB,
referred to as the groundwater QU site. Qpportunities for comunity involvenent in the
groundwat er renedial action at the Goundwater QU site consisted of a public coment period on
the site-related docunents held fromJuly 6 to August 15, 1994. On July 20, 1994, a public
neeting was held at Bell Avenue School in R o Linda to present the MO ellan AFB proposed
cleanup plan for the site contam nation. The neeting format consisted of a formal presentation
by Mcdellan AFB and a fornmal question and answer period. The proceedings of the neeting were
recorded by a court reporter and the transcript becane part of the Adm nistrative Record for the
G oundwater QU site. Two fornmal comments were also received in witing during the public
comrent period. Approxinmately 30 oral comments were nade or questions asked during the public
neeting. Responses to oral comments that were not answered during the public nmeeting and
responses to the two witten comrents are presented below. The transcript fromthe public
neeting is part of the Adm nistrative Record.

After the public comment period, McOellan AFB in Decenber 1994 distributed to the public a Fact
Sheet that expl ained the change in the containnent goal (from10-6 risk to MCLs). As expl ai ned
in greater detail in Section K 1, Changes to the Contami nant Conponent of the Sel ected Renedy, a
new public conment period was not held because the MCL contai nnment option was thoroughly
examined in the FS and presented in the Proposed Pl an

H storic and current concerns of the public prinmarily have focused on the potential effects of
contam nated groundwater on |long-termhealth and residential property values. The comunity has
al so been concerned with aesthetic effects on and contam nati on of Magpi e Creek.

B. Oal Coments fromthe Public Meeting

Conment : "...I"mconcerned that the stuff off-base that's originating fromMdellan Ar
Force Base...that it would be cleaned up. And so in fact I'd like it to be cleaned up to the
background | evels instead of 10 to the mnus 6 because 1'd like to see the water clean

like it was before all this began."

"...1 would like to state for the record that | prefer the background | evels rather than 10
to the mnus 6."

"...Wiy not have natural background levels as the preferred cleanup alternative and
aimfor a higher and achi evabl e standard, which | favor?"

Response: It has been shown in this InterimRCOD that containing and extracting the
groundwat er to background levels would result in only increnental risk reductions in conparison
to containing and extracting groundwater MCLs, yet would require the punpage of significantly
hi gher quantities of water. This would result in significantly higher costs. 1In addition, the
mass of VOCs that would be renoved is al nbost equal in the background, risk, and MCL target
volumes. The background target volunme is nore than three tines larger than the MCL target
volume and nearly two tines larger than the risk target vol une.

Conment : "...what's the cost per gallon for sone of these processes?"

Response: At this tine it is not possible to predict the gallons that woul d need to be
extracted for each of the alternatives or the absolute costs for the duration of operations.

Conment : "...And then the emssions fromthe air stripper is [sic] just vented into the air
or do you collect that?"

Response: The offgas emi ssions fromthe air stripper are passed though a vapor phase granul ar
activated carbon unit to collect the VOCs that were renoved fromthe groundwater

during the air stripping process. O fgas enmissions fromthe air stripper are not vented

into the air.



Conment : "I don't think it's a good idea to use water [for donestic uses] that's

contam nated and bei ng drawn up and cleaned just in case there is a slight renpbte possibility..
that for sone reason the equipnent will go... away... and.. people could be possibly drinking
contaminated water. | don't think that this would ever happen, but just the sane, feel safer
with it going to industrial uses such as cooling towers, or getting re-circul ated through the
shops or being injected into the underground aquifer or discharged to Magpi e Creek. These are
alternatives that | think are viable, and we don't have to worry about sonebody dri nking
contam nated water. Even if he chance is slight and minute, it's still slight and mnute

Response: As nentioned in Part Il of this docunent, DHS/ CDWal so has concerns about sal e of
treated water to the water districts. That was the prinmary reason End-Use Qption 1, providing
to the water districts, was not selected for the preferred alternative

C. Witten Conments

Conment : "... has there been any consideration given to conpensation or the purchase of
affected properties by the Air Force?"

Response: Conpensation to property owners is not part of the groundwater renedial action

Conment : "...\W believe the cleanup and contai nment of contamination in the groundwater on
and around Mcd el lan AFB shoul d be to background levels not to risk levels."

Response: As stated previously, it has been shown in this InterimROD that containing and
extracting the groundwater to background levels would result in only increnental risk reductions
in conparison to containing and extracting groundwater to MCLs, yet would require the punpage of
significantly higher quantities of water. This would result in higher costs. In addition, the
mass of VOCs that woul d be renoved is al nost equal in the background, risk, and MCL target
volumes. The background target volunme is nore than three tines larger than the MCL target
volume and nearly two tines |larger than the risk target vol une.
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